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THE  FESTIVUS 
1970-1990 

With  this  issue,  THE  FESTIVUS  begins  its  twenty-first  year  of  continuous 
publication.  After  the  demise  in  1969  of  the  NEWS  OF  THE  WESTERN  ASSOCIATION  OF 
SHELL  CLUBS,  a quarterly  publication  which  included  news  and  articles  from  all  the 
west  coast  shell  clubs,  the  San  Diego  Shell  Club  was  left  without  a publication. 

Much  lively  discussion  among  the  members  resulted  in  the  launching,  in  1970, 
of  the  Club's  own  publication.  The  Festivus,  named  for  Pteropurpura  festiva  (Hinds, 
1844)  (original  orthography  Murex  festivus)  the  San  Diego  Shell  Club  logo. 

From  the  first  meeting  it  was  agreed  unanimously  to  strive  for  a high  level  of 
articles  excluding  chit-chat  and  personal  notices.  Mrs.  Blanche  Brewer,  the  Club's 
contributing  editor  to  the  News  of  the  Western  Association...,  was  the  first  editor 
retiring,  at  her  request,  in  1975. 

The  Festivus  has  grown  from  a mimeographed  publication  to  a peer-reviewed 
periodical  with  contributors  from  far  beyond  our  local  area.  In  1983,  The  Festivus 
provided  subscribers  their  first  supplement  followed  by  additional  supplements  in 
1986  and  1988.  Now  with  this  January  issue  we  include  a color  plate  for  the  first 
time . 

I herewith  express  my  appreciation  to  those  who  have  supported  and  encouraged 
us:  our  review  board,  longterm  subscribers,  contributors,  our  staff  photographer 
and  volunteer  assistants  and  our  local  members,  who  by  their  generosity  at  our 
annual  auctions,  continue  to  make  The  Festivus  possible. 

A NEW  MEMBER  OF  THE  FESTIVUS  REVIEW  BOARD 

The  Festivus  is  pleased  to  announce  the  addition  to  its  Editorial  Board  of 
Dr.  Douglas  J.  Eernisse.  Dr.  Eernisse  of  the  University  of  Michigan,  is  an 
Assistant  Professor  of  Biology  and  Assistant  Curator  of  Mollusks  whose  special 
field  of  expertise  is  the  Polyplacophora . 

DUES  ARE  DUE 

Club  membership  dues  are  due  for  the  year  1990.  The  rate  is  $10.00,  single 
membership;  $12.00  family;  $12.00  overseas  (surface  mail);  $25.00  overseas  (air  mail). 
With  the  high  printing  and  postage  costs,  this  will  be  the  last  issue  of  The  Festivus 
to  be  sent  to  any  but  paid-up  members.  Please  send  your  dues  to  the  Club  address 
or  pay  Treasurer  Margaret  Mulliner  at  the  January  meeting. 

THE  ANNUAL  CLUB  CHRISTMAS  DINNER  PARTY 

It  was  a GREAT  party!  Over  forty  members,  longtime  and  new,  celebrated  together 
welcoming  in  the  holiday  season  and  toasting  the  close  of  a most  successful  Club  year. 
Master-of-ceremonies , Ron  McPeak  "outstalled"  the  1989  officers  and  installed  the  new. 
After  outgoing  president,  Larry  Buck  thanked  his  board  and  Club  members  for  their 
help,  Carole  Hertz  proudly  reported  that  The  Festivus  had  completed  20  years  of 
publication.  She  thanked  the  Club  for  its  continued  support  and  then  members  were 
gifted  with  a delicious  cake  with  an  enormous  whipped  cream  Murex  festivus  on  top 
in  honor  of  the  occasion. 

A highlight  of  the  evening  was  the  surprise  presentation  by  Ron  of  two  San  Diego 
Shell  Club  honorary  memberships.  The  Club  ha.d  only  awarded  two  such  memberships  in 
its  long  history,  both  over  fifteen  years  ago.  One  was  to  Rudolf  Stohler  and  the 
other  to  Frank  Good.  The  first  of  the  new  honorary  memberships  was  given  to  Charter 
member  John  Souder  and  the  second  to  Anthony  D'Attilio.  Both  were  roundly  applauded 
as  they  received  their  framed  honorary  membership  certificates. 

A slide  program,  "What's  new  this  year?"  followed.  Members  showed  slides  taken 
during  1989  and  gave  brief  commentary.  With  the  fine  photographers  in  the  Club,  the 
show  was  a great  treat. 

The  evening  program  closed  with  the  traditional,  and  always  enjoyable,  shel] 
gift  exchange.  Afterward  most  lingered  awhile  to  enjoy  the  warmth  and  friendship 
of  a very  special  evening. 
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"TWINS" 

MOPALIA  CIRRATA  BERRY  AND  M.  SINUATA  CARPENTER 

GEORGE  A.  HANSELMAN 

5818  Tulane  Street,  San  Diego,  California  92122 


Members  of  the  chiton  genus  Mopalia}  with  their  ornate  sculpture  and  intricately 
structured  girdle  adornment,  perhaps  display  more  varied  and  complex  assemblages  of 
characteristics  than  any  other  chiton  genus.  Thus  it  is  surprising  to  find  that  two 
Mopalia  species  so  closely  resemble  each  other  superficially  that  separation  appears 
difficult.  These  species  are  Mopalia  sinuata  Carpenter,  1864,  and  Mopalia  cirrata 
Berry,  1919. 

As  his  original  description  Dr.  Philip  P.  Carpenter  (1864:648)  published  this 
laconic  sentence: 

"218.  IMopalia  sinuata , n.s.  Small,  raised  sharp  back,  red  and  blue,  engine-turned ; 
post,  valve  deeply  notched." 

The  following  year  Carpenter  (1865:59)  amplified  this  description  in  Latin, 
reproduced  without  translation  by  subsequent  authors  (Palmer,  1958:283,  et  al.).  I 
therefore  offer  my  translation: 

"Descriptions  of  New  Species  and  Varieties  from  the  Puget  Sound  Area 
Collected  by  Dr.  Kennerley,  recently  deceased. 

"A  Mopalia j the  shell  small,  somewhat  elongated,  elevated,  the  jugum  sharply 
angled;  finely  maculated  with  reddish  and  bluish;  the  valves  elongate,  slightly 
squared;  the  lateral  areas  bearing  narrow  ribs,  somewhat  elevated,  granulose  on  both 
sides;  the  sutures  also  granulose;  the  entire  surface  very  distinctly  reticulated, 
the  central  areas  strongly  punctate,  the  lateral  areas  and  terminal  valves  moderately 
so;  the  terminal  valve  sculptured  like  the  lateral  areas,  the  sharp  ribs  radiating 
and  the  interstices  reticulated;  the  posterior  valve  deeply  incised;  the  sinus 
deep,  extending  weakly  to  the  acute  mucro:  roseate  within;  the  apical  margins 
entirely  granulose  and  curved  longitudinally;  the  sutural  sinus  small,  narrow;  the 
insertion  plates  of  the  median  valves  with  one  slit;  the  anterior  valve  with  about  8, 
adjoining  the  ribs;  posterior  valve  with  lateral  slits  corresponding  to  the  position 
of  the  ribs,  very  curved  behind;  the  bordering  girdle  leathery,  with  few  hairs; 
small  rounded  pores  next  to  the  sutures  on  each  side. 

"Habitat Two  specimens  collected  by  Kennerley  in  Puget  Sound. 

"The  form  of  the  posterior  valve  corresponds  to  that  of  Mopalia;  the  poorly 
defined  sutural  pores  differ." 

Dr.  Henry  A.  Pilsbry  (1893 (14) : 303 , pi.  62,  figs.  95-97)  issues  the  following 
diagnosis : 

"M. SINUATA  Carpenter. 

"Shell  oblong,  elevated  and  strongly  carinated,  the  side-slopes  straight.  Color 
whitish,  clouded  with  delicate  blue-green  and  maculated  with  rich  tawny  brown. 

"Median  valves  hardly  beaked,  the  lateral  areas  not  raised,  but  strongly  defined 
by  an  elevated  diagonal  rib;  sculptured  with  two  oblique  series  of  fine  riblets 
forming  a latticed  pattern.  Central  areas  having  a series  of  longitudinal  curved 
riblets  converging  toward  the  median  keel,  crossed  by  curved  radiating  threads  a 
little  finer  and  less  prominent  (fig.  97).  Anterior  valve  having  8 (not  counting 
the  posterior  sutural  borders)  strong  radiating  ribs  narrower  than  the  latticed 
intervals.  Posterior  valve  depressed,  the  mucro  being  at  the  posterior  third. 

"Interior  bluish-white.  Sinus  very  small  and  narrow.  Anterior  valve  having  8 
slits,  median  1 slit;  teeth  thickened  outside  at  the  edges  of  the  slits.  Posterior 
valve  (fig.  96)  having  a deep  rounded  median  sinus  behind  ( which  is  continued  upward 
in  a superficial  excavation  to  the  macro),  and  a single  slit  on  each  side. 
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"Girdle  rather  narrow,  leathery,  ’dusty'  bearing  a few  hairs,  with  a rounded  pore 
at  each  suture  (fig.  95). 

"Length  11^,  breadth  7 mill.;  divergence  105°. 

"Puget  Sound  (Kennerley) : San  Francisco  Bay  (Newcomb). 

"IMopalia  sinuata  CPR. , Proc.  Acad.  Nat.  Sci.  Phila. , 1865,  p.  59 
— Placiphorella  sinuata  CPR.,  MS  and  in  DALL,  Proc.  U.S.  Nat.  Mus.  1878,  p.  303,  306. 

— Osteochiton  sinuatus  DALL,  l.c.  1886,  p.  211. 

"This  little  species  has  the  form  and  sculpture  of  the  true  Mopalia , but  differs 
from  them  in  the  possession  of  a bristle  or  hair-bearing  pore  at  each  of  the  sutures, 
the  girdle  elsewhere  bearing  sparsely  scattered  hairs  on  the  leathery,  minutely 
roughened  surface.  It  resembles  M.  imporcata  but  is  sufficiently  different  in 
sculpture. 

"My  description  and  figures  are  from  Carpenter's  type  specimen,  now  in  the 
Smithsonian  collection." 

Dali  (1879:303-306)  suggests  a change  in  genus  to  Placiphorella  sinuata3  and 
extends  the  southern  limit  of  the  range  of  the  species  to  San  Francisco  Bay.  Later 
(1886:211)  he  suggests  another  change  in  genus  to  Osteochiton  sinuatus.  Still  later 
(1921:196)  he  reverts  to  Mopalia  sinuata3  and  notes  the  range  as  from  Forrester 
Island,  off  the  extreme  southern  tip  of  the  Alaskan  Panhandle,  to  San  Francisco, 
California. 

Smith  and  Gordon  (1948:206)  note  "Mopalia  sinuata  Carpenter — 12-35  fathoms, 
on  shale;  rare  [in  Monterey  Bay]."  This  then  is  the  published  southern  limit  of 
range  of  this  species. 

Regarding  Mopalia  cirrata3  Dr.  S.  Stillman  Berry  published  (1919:5-6)  the 
following  original  description: 

"Mopalia  cirrata3  new  species 

"Shell  of  moderate  size,  oval,  with  slightly  arcuate  side  slopes.  Head  valve 
with  eight  strong,  somewhat  tuberculose  radial  ribs  and  weaker  sutural  ribs,  the 
interstices  checkered  by  pits  and  squarish  grains,  like  basket  work.  Median  valves 
with  strong  diagonal  ribs;  sutural  ribs  more  or  less  obsolete;  the  areas  between 
with  even  basket-like  sculpture;  central  areas  on  each  side  with  some  twenty  arcuate, 
granulos  [sic]  riblets,  strongly  converging  toward  the  jugum,  and  conspicuously 
latticed  by  a somewhat  weaker  system  of  curved  transverse  riblets;  a narrow  tract 
along  the  jugum  smooth.  Tail  valve  small,  with  a slightly  elevated  mucro  and  narrow, 
abrupt  caudal  sinus.  Color  of  the  shell  a soiled  buff  with  brown  suffusion  and 
mottling.  Girdle  extremely  wide,  minutely  scaled  above  and  bearing  an  inner  sutural 
series  of  extremely  long,  slender  setae,  furnished  with  slender  branching  aciculae; 
series  of  minor  setae  near  the  margin. 

"Type  locality;  Sta.  4263,  Dundas  Bay,  Alaska  ('Albatross')." 

It  is  curious  that,  although  normally  thorough  to  the  n-th  degree,  he  omitted  the  slit 
formula  which  is  8-1-2,  identical  to  that  of  M.  sinuata. 

Despite  their  apparent  resemblances  these  species  differ  in  three  diagnostic 
characteristics  available  in  well-preserved  specimens  with  good  accompanying  data: 
sculpture,  girdle  ornamentation,  and  habitat. 

(1)  Sculpture.  The  overall  sculpture,  as  displayed  in  Figures  la,  lb,  2a,  and  2b, 
is  highly  similar:  a quite  strongly  structured  netted  pattern.  The  raised  principal 
ridges  run  longitudinally,  curving  upward  anteriorly  to  meet  the  jugum;  they  are 
netted  by  weaker  but  still  distinct  transverse  ridges.  The  jugum  in  M.  cirrata  can 
vary,  specimen  by  specimen,  from  being  a narrow  smooth  longitudinal  bar,  through 
being  only  a few  narrow  smooth  streaks,  to  being  simply  an  uninterrupted  continuation 
of  the  pits  created  by  the  converging  pattern;  in  M.  sinuata  the  jugum  consistently 
remains  pitted  in  a diagonal  crossing  pattern;  this  item  is  of  uncertain  assistance. 

The  posterior  valves  of  both  species  correspond  with  each  other  in  size,  shape, 
mopaloid  sinus,  and  slitting,  and  are  therefore  likewise  not  of  assistance.  Note, 
however,  that  in  both  species  the  lateral  areas  are  set  off  anteriorly  by  a ridge  of 
raised  nodes  radiating  from  the  jugum  to  the  girdle  margin,  but  only  M.  cirrata 
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Figure  la-c.  Mopalia  oirrata  Berry,  1919.  Coos  Bay,  Oregon.  Length  17  nun.  (la)  entire  specimen 
(lb)  median  plates  (lc)  girdle  hairs. 

Figure  2a-c.  Mopalia  sinuata  Carpenter,  1864.  Port  Gamble,  Washington.  Length  18  mm. 

(2a)  entire  specimen  (2b)  median  plates  (2c)  girdle  hairs. 

[Note  that  for  both  species,  in  the.  (a)  and  (b)  figures  the  head  of  the  chiton  is  to  the  left,  whil 
the  (c)  figures  the  head  of  the  chiton  is  to  the  right.]  Photos  by  the  author. 
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carries  a similar  noded  ridge  on  the  posterior  edge  of  each  median  plate,  so  that 
these  edges  are  both  nodose  and  somewhat  dentate.  This  posterior  ridge  does  not 
appear  on  the  median  plates  of  M.  sinuata 3 and  the  posterior  edges  of  these  plates 
are  smooth.  This  characteristic  is  especially  well  depicted  in  Palmer  (1958,  pi.  62, 
figs.  6-13,  which  shows  the  eight  separate  plates  of  M.  sinuata  sans  girdle).  This 
characteristic  is  diagnostic. 

(2)  Girdle  armament.  First  note  that  " cirrata " signifies  "having  riglets  or 
tendrils,"  and  that  "sinuata"  signifies  "sinuous,  curled."  These  distinctions  are 
apparent  in  Figures  lc  and  2c.  The  difference  may  appear  so  obvious  that  no  other 
distinguishing  features  need  be  mentioned.  Unfortunately  such  excellent  specimens 
as  those  pictured  are  not  always  available.  Living  chitons  vary  considerably  in  the 
extent  of  environmental  deterioration  suffered  and,  once  collected,  real  deterioration 

can  too  frequently  set  in  careless  or  ignored  preservation  techniques,  well- 

intentioned  but  irretrievably  destructive  "cleaning";  these  coupled  with  the  drying 
and  brittling  effects  of  time  can  easily  turn  such  complex  girdle  armament  into  an 
array  of  just  a few  denuded  hairs  in  an  otherwise  bare  girdle.  The  fine  specimens 
displayed  here  show  not  only  the  value  of  these  characteristics  but  also  the 
delicacy  of  structure  which  makes  them  so  vulnerable. 

(3)  Habitat . Intertidally , M.  cirrata  and  M.  sinuata  may  live  within  yards  of 
each  other  in  at  least  a portion  of  their  range  but  in  entirely  different  conditions. 
M.  cirrata  can  be  found  on  the  sides  of  rocks  which  are  still  well  submerged  at 

lowest  low  tide  and  which  lie  in  areas  of  strongly  moving  water  along  the  sides 

of  tidal  channels  or  in  a surf  zone.  M.  sinuata3  on  the  other  hand,  seems  happily 

to  tolerate  areas  of  less  water  movement  and  readily  finds  a home  in  irregularities 

in  the  sides  of  very  large,  lightly  mud-coated  rocks  along  the  banks  of  muddy  coves 

lying  out  of  the  main  current.  Both  species  have  been  taken  from  deeper  water; 
there  the  exact  habitat  is  of  course  uncertain  but  a rocky  bottom  has  been  noted 
(Smith  and  Gordon,  Monterey;  McPeak,  Prince  William  Sound). 

The  two  species  appear  to  have  a similar  range:  from  the  southern  coast  of 
Alaska  ( M . cirrata  has  been  collected  at  Kodiak  Island  by  Roger  N.  Clark  and  M. 
sinuata  in  Prince  William  Sound  by  Ron  H.  McPeak)  to  northern  California  in  the  case 
of  M.  cirrata  and  at  Monterey,  California  in  the  case  of  M.  sinuata  (Smith  and 
Gordon,  1948,  as  noted  above). 

In  color  there  is  likewise  a wide  similarity,  both  in  variations  and  patterns 

of  color  reddish,  bluish,  browns  and  greens,  in  spots,  streaks,  and  stained  areas 

Shape  and  size  match  well;  in  both  species  an  adult  length  averages  about  16-18 
millimeters,  with  a maximum  in  each  case  of  about  22  millimeters. 

Neither  species  was  illustrated  at  the  time  of  its  original  description. 

Pilsbry  (1893(14),  pi.  62,  figs.  95-97)  furnished  ink  drawings  of  three  single  plates 
of  M.  sinuata3  plus  a small  section  of  denuded  girdle.  Additionaly  Palmer's  photos 
of  Carpenter's  holotype  of  M.  sinuata  noted  previously  show  very  clearly  the  smooth 
posterior  edges  of  M.  sinuata' s median  plates.  In  1971  Mr.  Leroy  Poorman  took 
color  photos  of  Dr.  Berry's  holotypes  and  kindly  furnished  me  slides  of  the  chitons 
involved;  the  photo  of  M.  cirrata3  Berry  Collection  No.  13,032,  11.9  mm  in  length, 
shows  the  complete  chiton  less  plates  4 and  8,  with  the  attached  and  dried  shrunken 
girdle  bearing  a few  scattered  setae  of  varying  size  and  condition,  of  which  several 
still  display  a little  of  the  distinctive  cirrata  structure.  Burghardt  (1969.,  pi.  3, 
figs.  42  and  58)  published  whole-specimen  photos  of  both  species. 

My  thanks  to  Mr.  Leroy  Poorman  for  his  generously  furnished  copies  of  his 
Berry  chiton  holotype  photos,  to  Mr.  Ron  H.  McPeak  for  this  gift  of  the  M.  sinuata 
specimen  he  collected  by  SCUBA  off  central  southern  Alaska,  to  Mr.  Roger  N.  Clark 
for  the  opportunity  to  study  and  photograph  his  specimens  from  Kodiak  Island,  Alaska 
and  from  Oregon  and  Washington  of  M.  cirrata  and  for  the  gift  of  specimens,  and  to 
Dr.  Douglas  J.  Eernisse  for  his  helpful  review  of  this  article. 
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BOOK  NEWS 

COWRIES  AND  THEIR  RELATIVES  OF  SOUTHERN  AFRICA:  A study  of  the  southern  African 
Cypraeacean  and  Velutinacean  gastropod  fauna. 

By  William  R.  Liltved.  1989. 

Gordon  Verhoef,  Seacomber  Publications.  208  pp.,  over  650  illustrations. 

Price:  $65.00.  May  be  ordered  through  Mai  de  Mer  Enterprises,  P.0.  Box  482, 

West  Hempstead,  NY  11552. 

As  a group  the  endemic  cowries  of  southern  Africa  have  long  been  elusive  and 
systematically  confusing  to  collectors.  Most  have  been  known  either  as  beach 
specimens  tossed  ashore  in  African  bays  or  wrested,  half  digested,  from  the  guts  of 
the  molluscivorous  musselcracker  fish.  Collectively  these  are  the  rarest  Cypraea 
in  the  world,  commanding  a premium  from  those  who  can  afford  the  habit.  They  have 
equal  fascination  to  the  biologist.  Among  their  numbers  are  biogeographic  relics  of 
ancient  lineages,  products  of  gene  flow  limited  by  direct  development  (as  opposed  to 
a planktotrophic  intermission),  examples  of  hybridizatiion,  and  morphological 
variations  caused  by  environmental  extremes. 

Although  most  species  have  been  known  to  science  for  a number  of  years,  their 
systematics  have  remained  obscure  due  to  the  paucity  of  good  specimens  and  the 
almost  total  lack  of  information  on  the  living  animals. 

This  problem  has  been  spectacularly  resolved  by  William  Liltved’ s "Cowries  and 
their  relatives  of  southern  Africa."  The  author’s  enthusiastic  dedication  to  this 
group,  and  his  use  of  SCUBA  and  deep  water  collecting,  has  produced  a work  which 
should  be  in  every  serious  collector’s  library,  whether  or  not  one  has  the  inclination, 
or  the  cash,  to  collect  South  African  cowries.  It  is  a comprehensive  treatment  which 
includes  a 50  page  section,  preceding  the  species  accounts,  that  details  morphology, 
anatomy,  developmental  biology,  growth,  biogeography  and  predation. 

The  book  covers  not  only  the  "high  visibility"  endemic  Cape  cowries  but  also 
the  allied  groups,  Ovulidae  and  Triviidae  in  sections  actually  much  larger  than  the 
Cypraea.  The  systematic  discussions  are  the  most  lavish  ever  published,  with  each 
species  getting  from  one  to  four  pages  of  coverage.  Multiple  color  photographs 
chronicle  the  range  of  morphological  variations;  for  Cypraea  algoensis  there  are 
35  separate  figures.  The  living  animal  of  most  species  is  shown,  including  a view 
of  a living  Cypraea  futtoni. 

An  extensive  bibliography  and  glossary  complete  this  book  which  is  identical 
in  physical  format  to  the  Burgess  (1985)  "Cowries  of  the  World,"  published  by  the 
same  house. 

By  dealing  with  a geographically  limited  area  and  mostly  endemic  species, 

Liltved 's  book  has  a level  of  thoroughness  many  times  greater  than  the  worldwide 
coverage  of  Burgess.  An  equivalent  opus  for  the  world's  cowries  could  easily  exceed 
700  pages  and  cost  the  mint.  However  this  level  of  precision  would  be  perfect  for  a 
new  review  of  the  highly  variable  Z>oila  complex  from  Western  Australia.  Let’s  hope. 

Many  of  the  Cypraea  figured  by  Liltved  were  from  his  personal  collection  which 
included  an  enormous  detailed  sample  of  these  species  from  many  stations  along  the 
South  African  coastline.  This  collection  has  now  been  broken  up  by  the  author  and 
sold  to  devotees  excited  about  seeing  color  forms  few  knew  existed. 

It  is  indeed  fortunate  for  all  of  us  that  these  specimens  were  first 
"immortalized"  in  print,  in  a production  worthy  of  the  subject  and  its  author. 

Very  highly  recommended. 


Henry  W.  Chaney 
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ANNOUNCEMENT  OF  NEW  PUBLICATIONS 
THE  MANUAL  OF  UNDERWATER  PHOTOGRAPHY 

By:  Heinz-Gert  de  Couet  and  Andrew  Green  with  a forward  by  David  Doubilet 
Published  by:  Verlag  Christa  Hemmen,  Wiesbaden,  Fed.  Rep.  of  Germany 

approx.  400  pages,  74  color  illustrations  (by  authors  Volker  Nahrgang,  Peter  Reiserer, 
and  Herwarth  Voigtman) , 192  black  and  white  halftone  plates,  26  tables 
Price:  $39.50  US  plus  $4.50  postage  and  handling.  Available  from  the  publisher  at 
Grillparzerstr . 22,  D-6200  Wiesbaden,  Fed.  Rep.  of  Germany  or  selected  local  book 
and  dive  shops 

Anticipated  publication  date:  May  1989 

"The  Manual...  is  the  result  of  over  two  decades  of  accumulated  experience  in 
photography,  writing  and  teaching  underwater  photography."  It  includes  "...a  guide 
for  the  beginner,  centred  on  the  NIKONOS  and  its  uses  [as  well  as]  a technical 
reference  for  the  dedicated  amateur  and  the  professional  photographer  alike."  It 
includes  information  on  servicing  and  maintenance  and  " is  designed  to  be  used  as  a 
standard  text  for  teaching  underwater  photography." 

[Brochure  and  order  blank  will  be  available  at  the  January  meeting.  Ed.] 

SHELLS  — JEWELS  FROM  THE  SEA 
By:  M.G.  Harasewych.  1989. 

Published  by:  Rizzoli  International  Publ. , N.Y.  224  pages,  211  plates 
Price:  $45.00 

"The  magnificent  colored  photographs,  with  interesting  backgrounds,  and  some  of 
William  Bledsoe's  collection,  are  done  by  the  well-known  photographer,  Murray  Alcosser, 
....  The  ten  pages  of  text  are  meaty  discussions  of  the  Origins  of  the  Molluscan 
Shell,  the  Formation  of  the  Molluscan  Shell,  an  account  of  how  coiled  shells  have 
adapted  to  new  environments,  and  a short  bibliography.  A three-page  Preface  by 
Stephen  J.  Gould  covers  the  philosophy  of  the  diversity  and  unifying  themes  of 
natural  history. 

SHELL NATURE  IN  PHOTOGRAPHY 

By:  R.  Tucker  Abbott.  1989. 

Published  by:  Portland  House,  N.Y.  202  pages,  160  color  plates 
Price:  $19.95 

"...stunning  photographs  are  by  several  photographers  associated  with  the  Image 
Bank  of  New  York.  Pete  Carmichael,  Bob  Lipe,  Alice  D.  Barlow  and  others  supply  unique 
views  of  shells  and  luscious  collecting  lagoons  in  the  South  Pacific.  The  16  page 
text  is  simpler  and  more  for  the  beginner..." 

A SHELLER'S  DIRECTORY  OF  CLUBS,  BOOKS,  PERIODICALS  & DEALERS,  14th  EDITION  1990-91 
Available  from  Of  Sea  and  Shore  Publications;  P.0.  Box  219;  Port  Gamble,  WA  98364 
Price:  $4.95  plus  postage  ($1.00  to  U.S.  addresses,  $1.35  elsewhere). 


CORRECTION : In  the  October  1984  issue  of  The  Festivus  in  a paper  by  Jules  and  Carole 

Hertz,  "Survey  of  Mollusks  at  Punta  Asuncion  and  Vicinity,  Baja  California,  during 
November  10-14,  1981"  an  error  was  made  in  the  identification  of  a pholad  as 
Chaoeia  ovoidea  (Gould,  1851).  Thanks  to  the  efforts  of  Dr.  George  L.  Kennedy  of  the 
Los  Angeles  County  Museum  of  Natural  History  who  examined  the  specimen,  the  authors 
wish  to  correct  the  identification  which  should  be  Penitelta  fitchi  Turner,  1955. 
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WHAT  IS  BYNE'S  DISEASE? 

CAROLE  M.  HERTZ 

Associate,  Department  of  Malacology,  Los  Angeles  County  Museum  of  Natural  History, 

900  Exposition  Blvd.,  Los  Angeles,  California  90007 

Two  well-written  articles  have  been  published  in  the  last  few  years  dealing  with 
the  deterioration  of  the  surface  of  some  shells  in  collections — Byne's  disease — named 
for  L.  St.  G.  Byne  (1899  and  1906)  who  described  this  corrosion  of  shells. 

The  first  of  the  two  papers,  by  Tennent  and  Baird  (1985)  presents  a comprehensive 
discussion  of  shell  efflorescence  or  the  accumulation  of  white  crystalline  material 
on  the  shell  surface.  Their  paper  presents  the  experimental  program  they  followed  to 
discover  the  cause(s)  of  Byne's  disease  and  includes  a short  section  on  conservation. 

The  second  article  by  F.R.L.  Davies  (1987)  warns  of  the  problems  of  Byne's 
disease,  references  Tennent  and  Baird,  and  explains  the  problems  in  collections  in  a 
very  readable  manner  with  additional  information  on  the  role  climate  plays  in  the 
development  and  exacerbation  of  Byne's  disease. 

What  then  is  Byne's  disease?  It  is  the  occurrence  of  whitish  crystalline  salts 
on  the  exterior  (and  sometimes  the  interior)  of  shells  which  gradually  destroys  the 
shells.  The  formation  of  acetic  and  formic  acid  vapors  given  off  in  wooden  cabinets, 
primarily  oak,  is  a prime  cause  of  this  deterioration  and,  as  noted  by  Tennent  and 
Baird,  affected  shells  in  their  study  were  both  gastropods  and  bivalves,  shells  with 
glossy  surfaces  as  well  as  those  with  periostracum,  and  both  marine  and  less  commonly 
terrestrial  shells.  Cowries  seem  to  be  extensively  affected.  A puzzling  aspect  of 
the  problem  which  they  note  is  that  not  all  shells  in  a single  drawer  are  equally 
affected.  Some  completely  unaffected  specimens  may  be  right  next  to  a shell  with  a 
dense  encrustation  of  salts.  They  tell  us  also  that  a like  condition  can  occur  on 
materials  in  storage  cabinets  other  than  shells  such  as  pottery,  stone,  and  birds'  eggs. 

Davies  argues  that  areas  of  the  world  subject  to  hot  and  humid  to  cold  temperature 
cycles  suffer  more  from  efflorescence  of  shells  since  the  humid  air  cooling  results  in 
vapor  condensing  to  dew  which  combines  with  the  carbon  dioxide  in  the  air  and  forms 
carbonic  acid.  The  carbonic  acid  then  attacks  the  calcium  carbonate  shells.  The  cycle 
of  hot-humid  to  cool  and  back  forms  a pattern  of  attack  by  carbonic  acid. 

Tennent  and  Baird  observed  other  forms  of  shell  deterioration  superficially  similar 
to  efflorescence.  In  one  type  a white  coating  which  cannot  be  removed  by  gentle 
brushing  and  is  not  water  soluble  covers  the  shell  surface.  (The  efflorescence  of 
Byne's  disease  can  be  washed  off  in  water.)  In  another,  white  rosettes  of  crystalline 
matter  were  noted  on  shells  stored  in  alcohol  in  a sealed  glass  bottle. 

But  what  can  be  done  to  protect  against  Byne's  disease?  Unfortunately,  not  too 
many  solutions  have  been  proposed  for  those  collections  already  stored  in  wooden 
cabinets  or  containers  of  cardboard.  For  those  who  do  not  yet  have  collection 
cabinets,  serious  thought  should  be  given  to  investing  in  metal  rather  than  wooden 
cabinets,  thus  eliminating  the  acid  vapors  from  the  wood.  Tennent  and  Baird,  in  their 
research,  showed  that  coatings  on  shells  might  be  helpful.  Two  specimens  of  Harpa 
amouvetta  Roding  had  been  stored  for  more  than  100  years  in  oak  drawers.  One  had  been 
coated  with  linseed  oil,  the  other  not.  The  varnished  shell  was  in  perfect  condition 
while  the  other  showed  the  white  efflorescence  in  the  grooves  of  the  shell.  They  also 
cited  a study  by  Nicholls  (1934)  in  which  he  observed  that  shells  that  had  been  smeared 
with  Vaseline  had  not  been  attacked.  However,  the  authors  note  that  factors  other  than 
the  Vaseline,  such  as  boiling  the  shells  in  water  may  have  given  them  that  protection. 
They  advise  that  thorough  washing  in  water  is  an  effective  treatment  for  efflorescence 
and  a possible  preventive  measure.  However,  do  not  use  salt  water  for  boiling  or 
rinsing  since  that  will  most  likely  aggravate  the  situation.  Neglect  and  lack  of  use 
of  a collection  seem  also  to  contribute  to  the  buildup  of  this  crystalline  coating. 
Checking  the  specimens  frequently  will  help  to  catch  an  "infection"  early. 
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Both  Tennent  and  Baird  and  Davies  acknowledged  that  methods  of  prevention  for 
efflorescence  were  beyond  the  scope  of  their  papers.  However,  Davies  stated  that 
he  continues  to  work  on  the  problem  and  hopes  to  offer  recommendations  in  a future 
paper.  We  will  look  forward  to  that. 
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1990  LOW  TIDES  FOR  THE  NORTHERN  GULF  OF  CALIFORNIA 

The  entries  listed  below  show  only  periods  of  low  tides  of  -4.0  feet  and  below 
(unless  associated  with  tides  of  -4.0  feet).  The  times  of  low  tides  are  given 
in  Mountain  Standard  Time.  To  correct  for  San  Felipe,  subtract  one  hour  for  these 
times  which  are  for  Puerto  Penasco  (San  Felipe  is  on  Pacific  Standard  Time).  This 
calendar  runs  through  September. 


January 

March 

April 

May 

10.  7:48 

PM 

-4.1 

26. 

7:42 

AM 

-4.2 

24. 

7:12 

AM 

-4.7 

23. 

6:48  AM 

-4.2 

11.  8:24 

PM 

-4.0 

8:00 

PM 

-3.7 

25. 

7:48 

AM 

-5.2 

24. 

7:30  AM 

-4.7 

February 

27. 

8:12 

AM 

-4.9 

26. 

8:24 

AM 

-5.0 

25. 

8:18  AM 

-4.5 

24.  7:42 

PM 

-4.3 

8:36 

PM 

-3.0 

27. 

9:06 

AM 

-4.1 

26. 

9:00  AM 

-3.7 

25.  8:18 

PM 

-4.4 

28. 

8:48 

AM 

-4.9 

29. 

9:24 

AM 

-4.0 

June 

through 

September 

(none) 

Low  tides  for  Bahi'a  de  los  Angeles  are  given  below  showing  only  periods  of 
-2.0  feet  and  below.  All  times  are  Mountain  Standard. 


January 

April 

1 

June 

July 

8.  6:18  PM  -1.8 

24. 

7:30 

AM 

-1.7 

20. 

6:00 

AM 

-1.8 

19.  5:48  AM 

-1.6 

9.  7:00  PM  -2.3 

25. 

8:06 

AM 

-2.2 

21. 

6:48 

AM 

-2.4 

20.  6:36  AM 

-2.1 

10.  8:42  PM  -2.4 

26. 

8:42 

AM 

-2.4 

22. 

7:30 

AM 

-2.7 

21.  7:24  AM 

-2.4 

11.  9:24  PM  -2.3 

27. 

9:18 

AM 

-2.2 

23. 

8:12 

AM 

-2.7 

22.  8:06  AM 

-2.4 

12.  10:00  PM  -2.0 

28. 

10:00 

AM 

-1.8 

24. 

8:54 

AM 

-2.4 

23.  8:42  AM 

-2.1 

February  (none) 

May 

25. 

9:36 

AM 

-1.9 

August  (none) 

March  (none) 

23. 

7:06 

AM 

-2.3 

September  (none) 

24. 

7:42 

AM 

-2.7 

25. 

8:24 

AM 

-2.7 

26. 

9:06 

AM 

-2.5 

27. 

9:48 

AM 

-1.9 
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CLUB  NEWS 

FROM  THE  MINUTES  - SAN  DIEGO  SHELL  CLUB  MEETING  - JANUARY  18,  1990 

President  Kim  Hutsell  welcomed  members  and  guests  to  the  first  meeting  of  the 
new  year.  After  introduction  of  guests  and  announcements,  Larry  Buck  introduced  the 
speakers  for  the  evening,  members  Carole  and  Jules  Hertz,  who  gave  a slide  presentation 
on  their  recent  three  week  trip  along  the  eastern  coast  of  Australia  from  Port  Douglas 
to  Sydney.  Slides  covered  a diversity  of  subjects  form  scenes  taken  at  the  Agincourt 
Reef  on  the  Great  Barrier  Reef  to  views  within  a butterfly  sanctuary  and  at  Daintree, 
a rainforest  area.  They  showed  several  of  the  beaches  at  which  they  were  able  to 
collect  and  slides  of  some  of  the  species  collected.  They  also  took  us  to  some  of 
the  points  of  interest  in  Sydney  and  its  environs.  A display  of  the  shells  they 
collected  was  available  for  viewing. 

Kim  announced  that  there  would  be  a special  shell  raffle  for  a beautiful 
and  large  Spondylus  princeps  at  the  February  meeting  (in  addition  to  the  regular 
door  prize) . 

The  date  of  the  Annual  Auction/Potluck  will  be  Saturday  April  21st.  at  the 
Clubhouse  at  Wes  Farmer's  condo.  Map  and  directions  will  be  in  the  April  issue. 

Members  are  urged  to  donate  quality  shells  for  the  auction. 

The  shell  drawing  was  won  by  Lauren  Buck. 

ANNUAL  MEETING  OF  THE  WESTERN  SOCIETY  OF  MALACOLOGISTS  ANNOUNCED 

The  23rd  annual  meeting  of  the  Western  Society  of  Malacologists  (WSM)  will  be 
held  June  18-22,  1990  in  Seattle,  Washington,  on  the  campus  of  the  University  of 
Washington.  Housing  will  be  at  McCarty  Hall  convenient  to  dining  halls  and  meeting 
rooms.  (Other  accommodations  (motels)  are  available  near  the  U.W..) 

Registration  will  be  Monday,  June  18.  Three  days  are  available  for  scheduled 
papers  and  symposia  including  a major  symposium  on  Alaskan  mollusks.  The  banquet 
will  be  held  on  the  evening  of  June  21  and  the  usually  spirited  auction  and  reprint 
sale  will  be  held  on  the  evening  of  June  20. 

A collecting  field  trip  will  be  arranged  on  Friday,  June  22  to  take  advantage 
of  the  lowest  tides  of  the  year. 

For  further  information,  contact  WSM  president  Roland  Anderson,  The  Seattle 
Aquarium,  Pier  59,  Seattle,  WA  98101  (tel.  206-386-4359). 

A FIELD  TRIP  TO  PUERTO  PENASCO 

A field  trip  to  Puerto  Penasco,  Sonora,  Mexico  is  planned  for  March  24-29  to 
coincide  with  the  spring  low  tides.  Further  details  will  be  announced  at  the 
February  meeting. 

A NEW  PUBLICATION  RECEIVED 

The  first  issues  of  SIRATUS  the  bimonthly  journal  of  conchologists  of  Brasil, 
was  received  by  the  Club.  This  magazine,  written  in  both  Portuguese  and  English, 
features  articles  on  shell  collecting,  philately  and  photography  of  shells  and 
has  quality  color  plates.  It  will  be  available  in  the  Club  library. 


Vol . XXII (2) : 1990 


THE  FESTIVUS 


Page  14 


A DISCUSSION  OF  EPISCYNIA  BQLIVARI  PILSBRY  & OLSSON,  1946, 
AND  RELATED  EASTERN  PACIFIC  SPECIES 

BARBARA  W.  MYERS,  CAROLE  M.  HERTZ  AND  JOYCE  GEMMELL 

Department  of  Marine  Invertebrates,  San  Diego  Natural  History  Museum, 
P.O.  Box  1390,  San  Diego,  California  92112 


ABSTRACT 

Episcynia  medialis  Keen,  1971,  is  here  considered  a junior  synonym  of  E.  bolivari 
Pilsbry  & Olsson,  1946.  Episcynia  nicholsoni  Strong  & Hertlein,  1939,  and  E.  devexa 
Keen,  1946,  are  compared  with  E.  bolivari. 

INTRODUCTION 

In  an  effort  to  identify  specimens  of  Episcynia  from  San  Felipe  in  the  northern 
Gulf  of  California,  a study  was  undertaken  of  the  shell  characters  of  the  three 
named  Panamic  species  of  Episcynia  Morch,  1875 — E.  nicholsoni3  E.  bolivari  and 
E.  medialis.  The  only  other  eastern  Pacific  species,  the  Californian  E.  devexa3  was 
also  examined  and  compared  with  the  Panamic  species. 

The  available  type  material  for  the  four  species  was  borrowed.  The  type  of 
E.  nicholsoni  in  the  California  Academy  of  Sciences  (CAS  065671)  is  badly  damaged. 

The  species  was  described  from  a shell  with  a break  on  the  final  whorl  near  the 
aperture.  The  break  now  includes  the  aperture  and  a large  part  of  the  dorsum  of 
the  final  whorl  (Figure  la-e) . 


Figure  la-e.  Episcynia  nicholsoni  (Strong  & Hertlein,  1939).  Holotype  (CAS  065671). 
Diameter:  3.1  mm;  height:  1.7  mm.  Type  locality:  Isla  Taboga,  Panama  in  6 to  18  m. 
Camera  lucida  drawings  showing  (a)  dorsal  and  (b)  basal  views  of  type  in  current 
state.  From  Strong  & Hertlein,  1939:  (c)  apertural  view,  (d)  basal  and  (e)  dorsal 
views . 
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We  learned  from  Dr.  Arthur  Bogan  of  the  Academy  of  Natural  Sciences  of 
Philadelphia  that  there  was  no  record  of  the  type  of  E.  bolivari  in  that  institution. 
The  type  was  noted  in  the  original  description  as  having  been  deposited  in  the 
Academy  (ANSP  181311).  At  the  suggestion  of  Dr.  Bogan,  correspondence  was  initiated 
with  the  Smithsonian  Institution  and  the  Rosensteil  School  of  Marine  and  Atmospheric 
Science.  Neither  institution  had  any  record  of  the  type.  We  were  thus  limited  to 
study  of  the  original  photographs  of  the  holotype  of  E.  bolivari  (Figure  2a-c) . 


Figure  2a-c.  Episoynia  bolivari  Pilsbry  & Olsson,  1946.  Holotype.  From  Pilsbry  & 
Olsson,  1946:  (a)  basal,  (b)  dorsal  and  (c)  apertural  views. 


We  also  received  from  the  California  Academy  of  Sciences  the  types  of  E.  medialis 
(CAS  064758)  (Figure  3a-e)  and  the  California  species  E.  devexa  (CAS  064475) 

(Figure  4a-e).  Both  are  well-preserved  specimens. 

Eighteen  lots  of  Panamic  Episoynia  from  the  Los  Angeles  County  Museum  of 
Natural  History  (LACM)  and  eight  lots  from  the  Skoglund  collection  were  also 


Figure  3a-e.  Episoynia  medialis  Keen,  1971.  Holotype 
(CAS  064758).  Diameter:  3.1  mm,  height:  1.9  mm.  Type 
locality:  Cabo  Haro,  Guaymas , Sonora,  Mexico,  in  18  m. 
Camera  lucida  drawings  showing  (a)  apertural,  (b)  detail 
of  aperture  showing  deflection,  (c)  basal  and  (d)  dorsal 
views.  From  Keen,  1971:  (e)  apertural  view  of  holotype. 
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Figure  4a-e.  Episcynia  devexa  Keen,  1946.  Holotype  (CAS  064475).  Diameter:  4.0  mm, 
height:  2.9  mm.  Type  locality:  Scorpion  Harbor,  Santa  Cruz  Island,  Santa  Barbara 
County,  California,  in  4-6  m.  Camera  lucida  drawings  showing  (a)  aperture  and 
(b)  dorsal  views.  From  Keen,  1946:  (c)  apertural  view,  (d)  basal  view  and  (e) 
profile  view. 

Vitrinellidae  Bush,  1897 

Episoynia  Morch,  1875:22:155.  Type  species  Aroh'Ltecton'ioa  inovnata  Orbigny,  1842 
by  original  designation. 

EpiseynZa  boZZvari  Pilsbry  & Olsson,  1946:  60:11,  pi.  6,  figs.  6-8 
(Figures  2a-c,  5,  and  6a-b) 

E.  mediaZis  Keen,  1971:381,  fig.  352 

The  type  of  E.  boZivavi  from  Zorritos,  Peru,  measured  3.9  x 2.0  mm.  From  the 
original  description  and  figure,  the  discoidal  white  shell  is  smooth  with  only  faint 
axial  lines  of  growth.  The  species  has  a faintly  raised  spiral  cord  above  and  below 
the  strongly  beaded  keel  on  the  body  whorl.  Each  cord,  with  evidence  of  periostracal 
fringe,  forms  a slight  angle  at  the  aperture.  The  aperture  is  described  as 
irregularly  quadrangular,  has  a slight  reflection  of  the  peristome  at  the  columella; 
the  aperture  falling  just  below  the  keel  on  the  body  whorl.  The  umbilicus  is  open 
and  funnel-shaped. 

DISCUSSION 

The  salient  features  described  for  the  four  eastern  Pacific  species  of  Episcynia 
are:  carinate  periphery,  deciduous  periostracum,  open  umbilicus  and  degree  of 
deflection  of  the  last  whorl  below  the  peripheral  keel.  The  characters  originally 
described  for  the  four  named  eastern  Pacific  species  are  presented  in  Table  I. 

Episoynia  mediaZis , with  a type  locality  of  Cabo  Haro,  Guaymas,  Sonora,  Mexico, 
was  described  by  Keen  (1971)  as  closest  to  E.  boZZvavi3  differing  in  its  smaller  size 
and  in  the  deflection  of  the  suture  of  the  final  whorl  below  the  keel.  Comparing  the 
angles  of  deflection  of  the  types  of  E.  boZivari  and  E.  mediaZis , we  found  the 
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differences  to  be  negligible.  In  addition,  we  found  the  size  variable  and  the 
degree  of  deflection  inconsistent  in  the  26  lots  of  material  examined. 

Keen  (1946)  considered  the  deflection  of  the  suture  below  the  periphery  of  the 
previous  whorl  a diagnostic  feature  of  the  genus  Epdscynda  and  the  degree  of 
deflection  (as  noted  for  E.  devexa  and  E.  medialis ) as  a specific  character. 

A Skoglund  specimen  from  La  Paz 
(3.6  mm  max.  diameter;  2.3  mm 
height)  showed  a much  greater 
deflection  than  other  specimens 
studied  (Figure  5)  although  not 
nearly  that  of  E.  devexa. 

A deciduous  periostracum  was 
described  in  E.  boldvard  but  it  is 
not  apparent  on  the  type.  It  was 
described  as  having  a few  faint 
spiral  lirae,  but  we  found  only  two 
slightly  raised  cords,  one  above 
and  one  below  the  keel  on  the  body 
whorl,  each  of  which  forms  a slight 
angle  at  the  aperture.  These  two 
cords  seem  to  be  the  lines  of 
attachment  for  the  periostracal 
fringe,  as  can  be  seen  in  the 
Gemmell  specimen  (Figure  6). 

The  lines  of  attachment  of  the 
periostracum  are  above  and  below 
the  carina,  obscuring  the  carina 

and  its  beading  and  also  hiding  the  cords  that  form  the  raised  angle  on  which  the 
periostracal  fringe  adheres.  There  is  a slight  indentation  between  the  carina  and 
the  angle  of  attachment  of  the  periostracum,  but  we  did  not  find  a groove  as  noted  in 
the  original  description.  The  apertural  shape,  not  mentioned  in  the  original 
description  is  quadrangular,  with  a slight  reflection  of  the  inner  lip  at  the  columella. 
The  angle  of  deflection  of  the  last  whorl  falls  slightly  below  the  beaded  keel. 


Figure  5.  Episcynia  bolivavi  Pilsbry  & Olsson, 
1946.  Leg.  Carol  Skoglund.  Diameter:  3.6  mm; 
height:  2.3  mm.  Locality:  La  Paz,  Baja  California 
Sur,  Mexico.  Camera  lucida  drawing  of  aperture. 
Note  deflection  below  the  lower  cord. 


Figure  6a  and  b.  Epdscynda  boldvard  Pilsbry  & Olsson,  1946.  Leg.  Joyce  Gemmell. 
Diameter:  3.9  mm  (with  periostracum);  height:  2.1  mm.  Locality:  Playa  Alicia, 

San  Felipe,  Baja  California,  Mexico,  in  drift.  Camera  lucida  drawings  showing 
(a)  apertural  and  (b)  basal  views. 
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The  holotype  of  E.  devexa3  with  a type  locality  of  Santa  Cruz  Island,  Santa 
Barbara  County,  California,  measuring  4.0  x2.9  mm,  was  the  only  specimen  from  the 
California  Province  examined.  The  deflection  of  the  suture  below  the  carina  on  the 
body  whorl  is  much  greater  in  this  specimen,  and  if  differs  from  E.  bolivard  in  its 
lack  of  a beaded  carination. 

The  published  height  of  E.  nioholsoni 3 with  a type  locality  of  Isla  Taboga, 
is  0.8  mm.  However,  Pilsbry  & Olsson  (1946)  suggested  there  was  an  error  in  the 
published  dimensions  of  E.  nicholsoni 3 and  our  measurements  of  the  type  confirmed 
this.  We  measured  it  as  ± 1.7  mm  in  height.  The  aperture,  described  as  oval,  is 
broken  in  the  type  specimen.  The  aperture  in  the  photograph  of  the  type  however 
(Figure  lc)  appears  to  be  oval.  No  mention  of  periostracum  is  made  for  E. 
nicholsoni  and  none  is  apparent  of  the  type.  Keen  (1946)  stated  that  Dr.  Leo  G. 
Hertlein,  in  personal  communication,  informed  her  that  there  were  traces  of  the 
periostracum  both  above  and  below  the  keel  on  the  holotype.  The  periphery  is  carinate, 
the  last  whorl  falling  just  below  the  peripheral  keel.  We  did  not  find  any  spiral 
cords  above  and  below  the  peripheral  keel  as  in  E.  boldvari  and  E.  devexa. 

CONCLUSION 

We  could  find  no  significant  differences  between  E.  bo'l'lvar'i  and  E.  med'ia.Z'Ls 
an-d  consider  the  latter  a synonym  of  E.  botdvari.  The  disjunct  distribution  for 
E.  bolivari  based  on  material  studied  is  from  San  Felipe  to  Bahia  Muertos,  Baja 
California,  and  Puerto  Penasco  to  Guaymas , Sonora,  on  the  mainland,  the  Galapagos 
Islands  and  Peru. 

We  hesitate  to  make  any  definitive  statement  regarding  E.  n-ioholsoni  since  the 
type  is  badly  broken,  and  the  original  figure  is  poor.  From  Ithe  original 
description  and  study  of  the  broken  holotype,  we  can  state  only  that  if  differs 
from  E.  bolivari  in  its  lack  of  cords  above  and  below  the  keel  and  in  the  oval 
shape  of  the  aperture. 

The  holotype  of  E.  devexa  from  Santa  Barbara  County,  California,  lacks  the 
serrations  on  the  keel  found  in  the  Panamic  species,  is  geographically  separate, 
and  the  type  has  an  extreme  deflection  of  the  suture  below  the  peripheral  keel  on 
the  body  whorl.  A specimen  of  E.  bolivari  (Figure  5)  from  La  Paz,  Baja  California 
Sur,  showed  a significant  deflection,  but  not  as  great  as  in  the  type  of  E.  devexa3 
which  Pilsbry  & Olsson  (1946)  suggest  "may  be  a little  abnormal." 

The  validity  of  the  degree  of  deflection  of  the  posterior  angle  (or  suture)  of 
the  aperture  below  the  peripheral  keel  as  a diagnostic  tool  is  questionable  based 
on  the  material  we  studied. 
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1990  LOW  TIDES  FOR  THE  NORTHERN  GULF  OF  CALIFORNIA— A SECOND  LISTING 


Since  The  Festivus  published  the  low  tide  listings  for  the  Gulf  of  California 
in  the  January  issue,  the  University  of  Arizona  tide  calendar  has  been  released. 
Because  their  low  tide  listings  vary  significantly  from  those  we  published  in  January, 
we  include  the  information  from  the  University  of  Arizona  calendar  below  with  only 
periods  of  low  tides  below  -4.0  feet  shown.  The  times  of  low  tides  are  given  in 
Mountain  Standard  Time.  Carol  Skoglund , of  Phoenix,  Arizona,  kindly  made  these 


listings  available  to  us. 
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A DIVE  TRIP  TO  SAN  BENITOS  ISLAND 

LARRY  BUCK 

2534  Via  Pisa,  Del  Mar,  California  92014 


Last  September  a group  of  us,  photographers  and  naturalists,  got  together  to 
dive  San  Benitos  Island  off  the  Pacific  coast  of  Baja  California,  Mexico.  We 
boarded  the  "Sand  Dollar,"  a popular  San  Diego  dive  boat  skippered  by  Bill  Johnston, 
a member  of  the  original  "Bottom  Scratchers,"  San  Diego’s  oldest,  most  revered  dive 
club.  September  was  an  excellent  month  to  dive  this  area,  although  the  two  day 
boat  ride  (each  way)  is  always  unpredictable.  The  water  was  clear,  in  the  low  70s, 
and  we  had  a smooth  ride. 

The  group,  including  five  members  of  the  San  Diego  Shell  Club,  was  headed  by 
Club  member  Ron  McPeak,  marine  biologist,  underwater  photographer,  and  coauthor  of 
"The  Amber  Forest."  Ron  succeeded  in  getting  together  an  interesting,  enthusiastic, 
and  compatible  group.  We  were  all  anxious  to  dive  that  infrequently  studied  and 
photographed  area.  Besides  Ron,  Club  photographer  Dave  Mulliner,  along  with  members 
Ken  Lindahl  and  Bob  Yin,  shot  many  rolls  of  film.  The  underwater  scenery  was 
fantastic  with  kelp  forests,  purple  hydrocorals,  brilliant  orange  garibaldis  and 
many,  many  other  fish. 

We  all  enjoyed  learning  from  each  other.  California  Fish  and  Game  ichthyologist 
Bob  Lea,  coauthor  of  "Guide  to  the  Coastal  Marine  Fishes  of  California."  was  a 
veritable  storehouse  of  information  on  the  area’s  fish  and  was  always  willing  to 
share  his  knowledge  with  those  around  him.  He  found  and  gave  me  a beautiful 
Spondylus  princeps  attached  to  a purple  hydrocoral. 

In  the  San  Benitos  area  the  more  northerly  species  of  mollusks,  with  a few 
exceptions,  appeared  less  abundant  than  I'd  seen  farther  north.  The  warmer  water 
species  from  the  south  seemed  to  do  less  well  here  also.  This  general  area  is  the 
extreme  southern  range  of  many  Californian  species,  as  well  as  the  northern  limit 
of  many  Panamic  species.  I was  interested  in  observing  how  well  these  species  were 
represented  at  San  Benitos,  but  in  general  found  the  area  sparsely  populated. 

Following  is  a list  of  molluscan  species  I observed  and/or  collected  at 
San  Benitos.  All  were  living  unless  otherwise  noted.  An  asterisk  denotes  those 
species  that  were  abundant. 

Bivalves 

Area  pacifica  (Sowerby,  1833) 

Pinotada  mazatlanica  (Hanley,  1856) 

Ostrea  sp.  [large  specimens  seen  but  not  collected] 

Lyropecten  subnodosus  (Sowerby,  1835) 

Peoten  diegensis  Dali,  1898  [dead] 

Spondylus  princeps  Broderip,  1833 
Luoina  excavata  Carpenter,  1857 
Chama  arcana  Bernard,  1976 

Chama  sguanruldgera  Pilsbry  & Lowe,  1932,  on  specimen  of 
Saccostrea  palmula  (Carpenter,  1857) 

Chione  undatella  (Sowerby,  1835) 

Gastropods 

Hallot%s  yulgens  Philippi,  1845  * 

H.  corrugata  Wood,  1828  * 

H.  cracherodii  Leach,  1814  [a  sighting  by  a marine  biologist  present  on  the  trip] 
Megathura  crenulata  (Sowerby,  1825) 
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Tegula  regina  (Stearns,  1892) 

T.  aureotincta  (Forbes,  1852) 

T.  eiseni  Jordan,  1936 
Norrisia  norrisi  (Sowerby,  1838) 

Calliostoma  supragranosum  Carpenter,  1864 
Macrarene  cookeana  (Dali,  1918) 

Astraea  undosa  (Wood,  1828) 

A.  turbanica  (Dali,  1910)* 

A.  gibberosa  (Dillwyn,  1817)  [a  small  (approx.  40  mm 
max.  diam.  x 30  mm  height)  stellate  form  with 
spires  not  eroded  was  abundant] 

Trivia  calif omiana  (Gray,  1827) 

T.  solandri  (Sowerby,  1832)  [dead] 

Cypraea  spadicea  Swainson,  1823 
Bursa  califomica  (Hinds,  1843) 

Maxuellia  gemma  (Sowerby,  1879) 

M.  santarosana  (Dali,  1905) 

Ceratostoma  nuttalli  (Conrad,  1837) 

Calotrophon  turritus  (Dali,  1919) 

Latiaxis  oldroydi  (I.  Oldroyd,  1929)  [dead] 

Morula  lugubris  (C.B.  Adams,  1852) 

Macron  aethiops  (Reeve,  1847) 

Columbella  aureomexicana  (Howard,  1963) 

Fusinus  luteopictus  (Dali,  1877) 

Conus  calif ornicus  Reeve,  1844 

C.  scalaris  Valenciennes,  1832*  [ye  found  many 
live  and  dead  specimens  and  most  dead 
specimens  had  the  anterior  ends  badly 
chipped  or  broken  off  as  seen  in  the 
specimen  in  Figure  1.  Of  the  approximately 
3 dozen  found,  about  30%  were  live.] 


Figure  1.  Conus  scalaris , 
specimen  showing  broken  anterior 
end.  Leg.  L.  Buck.  Locality: 

San  Benitos  Island. 

Photo:  David  K.  Mulliner 


We  had  a visit  by  several  Mexicans  in  a panga  (a  small  fishing  boat)  to  advise 
us  of  the  sport  fishing  laws  as  they  pertained  to  foreigners.  One  of  the  occupants, 
a marine  biologist,  knew  Bob  Lea  and  was  engaged  in  what  seemed  to  be  lobster 
research  of  some  kind. 

The  abalone  population  of  Haliotis  fulgens  and  H.  corrugata  seemed  more  robust, 
thriving  and  under-fished  than  I had  expected.  If  this  is  an  indication  of  the 
Mexican  government's  attitude  here,  then  that,  along  with  the  island's  remoteness 
could  save  it  from  the  fate  of  over-fishing  experienced  in  many  of  Baja's  other 
areas,  a fate  that  has  befallen  California's  coastline  as  well.  Time  will  tell 
and  I'm  hopeful  that  we'll  be  back  to  see  this  very  exciting,  pristine  area  again. 
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BOOK  REVIEW 


REVISION  OF  THE  STROMBINA-GROUP  (GASTROPODA:  COLUMBELLIDAE) , FOSSIL  AND  LIVING. 
DISTRIBUTION,  BIOSTRATIGRAPHY,  SYSTEMATICS. 

By:  Peter  Jung.  27  November  1989. 

Published  by  Birkhauser  Verlag,  Basel,  Switzerland. 

Price  not  stated. 

For  several  years,  I have  been  aware  that  Dr.  Peter  Jung  of  the  Natural  History 
Museum,  Basel,  Switzerland,  was  engaged  in  a revision  of  the  columbellid  genus 
Strombina.  The  work  has  been  completed  and  is  a hard-covered  monograph.  It  has  been 
published  as  Vol.  Ill  of  the  Schweizerische  Palaontologische  Abhandlungen  (Memoires 
suisses  de  Paleontologie) . 

The  work  runs  298  pages  with  344  figures.  The  figures  include:  photographs  of 
specimens,  cross  sections  of  body  whorls,  locality  maps  for  individual  subgenera 
and  species,  and  various  statistical  tables. 

Dr.  Jung  treats  a total  of  98  species:  63  fossil  and  35  living.  Within  the 
"Strombina- group"  he  includes  five  genera:  Strombina  Morch;  Cotonopsis  Olsson; 
Clavistrombina  new  genus;  Sinaoota  Olsson  & Harbison;  and  Bifurcium  Fischer. 

Two  extant  and  four  new  subgenera  are  used  in  Strombina;  Cotonopsis  includes 
Cotonopsis  s.s.  and  one  new  subgenus;  Clavistrombina  is  monotypic;  Sinaoola  includes 
Sinaoola  s.s.  and  three  new  subgenera;  and  Bifurciim  is  without  subgenera. 

Also  erected  are  ten  new  species.  Four  are  fossils  and  six  are  living.  The 
living  species  are  all  from  the  tropical  eastern  Pacific.  Altogether,  Dr.  Jung 
examined  2,545  lots,  which  amounts  to  33,600  specimens.  The  institution  or  private 
collection  of  each  lot  is  cited. 

The  amount  of  effort  expended  to  gather  this  material  together  and  the  way  the 
data  is  presented  make  this  work  a model  for  all  systematists . tach  species  is 
described.  Types  and  many  paratypes  are  figured  from  ventral,  dorsal  and  side  views. 
Protoconchs,  when  present,  and  teleoconchs  are  also  figured. 

Eleven  species  which  have  previously  been  referred  to  Strombina  are  discussed 
and  illustrated.  Dr.  Jung  suggests  other  genera  for  some  of  these  species  and  the 
generic  classification  of  the  remainder  are  left  unclassified. 

I did  not  attempt  to  find  errors,  but  one  did  catch  my  eye.  At  the  beginning 
of  the  monograph  there  are  abstracts  in  English,  Spanish,  and  German.  All  three 
abstracts  state  that  nine  new  species  are  described,  when,  in  fact.  Dr.  Jung 
describes  ten  new  species. 

This  is  an  outstanding  contribution,  and  I highly  recommend  it  to  all 
malacologists . 


Donald  R.  Shasky 
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THREE  MEN  AND  THEIR  SHELLS 
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CLUB  NEWS 

FROM  THE  MINUTES  - SAN  DIEGO  SHELL  CLUB  MEETING  - February  15,  1990 

After  introductions  of  new  members  and  guests  our  speaker  for  the  evening 
was  introduced.  Ray  Calabrese,  collector-diver,  archaeologist  and  marine 
biologist  gave  an  outstanding  slide  presentation,  "Cone  Shells  of  the  Indian  Ocean." 
Ray  offered  members  a visual  treat  showing  the  beauty  and  variety  of  many  of  the 
Conidae  species.  He  combined  his  authoritative  lecture  with  his  refreshing  sense 
of  humor  to  make  this  program  a landmark  event.  "My  interest  in  cones  began  when  I 
found  a juvenile  Conus  textile,  placed  it  in  my  mask  for  safekeeping,  and  my  nose 
swelled  up!"  joked  Ray.  He  then  explained  in  detail  the  manner  in  which  cones 
inflict  serious  stings  via  the  proboscis.  Ray  included  outstanding  enlarged  close- 
ups  of  the  Conidae  radular  system  from  which  the  cone  ejects  its  poison  covered 
harpoon-like  stinger. 

After  the  program,  Kim  Hutsell  announced  that  any  people  interested  in  going 
on  the  Cholla  Bay  trip  in  March  should  contact  Dave  Mulliner  (488-2701). 

The  biggest  little  event  of  the  evening  was  the  raffle.  Larry  Buck  donated  a 
Spondylus  prinaeps  and  John  Souder  donated  a fine  shell  calendar.  Linda  Hutsell 
won  the  calendar  and  Don  and  Kim  Avilez  won  the  Spondylus . 

A variety  of  items  were  available  for  sale.  Margaret  Mulliner  suggested  that 
members  visit  the  sale  table  which  held  complete  sets  of  Hawaiian  Shell  News, 
plastic  boxes  and  reprints  for  sale  at  reasonable  prices. 

The  cookies  for  the  refreshment  break  were  donated  by  Felicia  Berschauer  and 
Wes  Farmer  and  Felicia  won  the  door  prize. 

Wayne  Reed 

MINI  BOOK  AUCTION  AT  THE  MARCH  MEETING 

Three  books,  duplicates  from  the  Club's  holdings,  will  be  auctioned  at  the 
March  meeting.  The  proceeds  from  the  sale  will  be  used  for  library  purchases. 

The  books  are  listed  below. 

A Review  of  the  Triviidae. . . by  Crawford  Neill  Cate.  1979 

A Systematic  Revision  of  the  Recent  Cypraeid  Family  Ovulidae  by  Crawford 
Neill  Cate.  1969 

Sea  Shells  of  the  World  with  Values  by  A.  Gordon  Melvin.  1966 


THE  ANNUAL  AUCTION/POTLUCK  — APRIL  21,  1990 

The  big  event  of  the  year,  the  annual  auction/potluck  will  be  held  on  Saturday 
April  21st.  It  will  again  be  held  at  Wes  Farmer's  condominium  Club  House  (map  with 
directions  will  be  in  the  April  issue  of  The  Festivus).  Information  on  the  potluck 
will  be  announced  at  the  March  meeting  and  a signup  sheet  for  food  contributions 
will  be  passed  among  the  members. 

Your  quality  specimen  shells  with  good  collecting  data,  when  possible,  are 
much  needed  to  make  this  Auction  a success.  A beautiful  Cypraea  aurantium  Gmelin 
(golden  cowry)  and  a Conus  milneedwardsi  Jousseaume  have  already  been  donated  as  well 
as  a magnificent  shell  drawing  by  Anthony  D'Attilio. 

Please  bring  you  donations  to  the  March  meeting  or  to  a board  member.  If  this 
is  not  possible,  any  board  member  will  be  happy  to  arrange  for  pickup. 

Besides  being  THE  event  of  the  year,  the  Auction  proceeds  support  Club  projects 
such  as  The  Festivus,  library,  student  awards, and  donations  to  scientific  publications 
and  organizations.  So  — help  the  Club  and  have  a marvelous  time.  Come  to  the  Auction! 
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A EULIMID  FROM  NORTHERN  QUEENSLAND 

BY 


JULES  HERTZ 


3883  Mt.  Blackburn  Avenue,  San  Diego,  California  92111 


In  September  1989,  my  wife  Carole  and  1 
spent  three  weeks  traveling  along  the  east 
coast  of  Australia.  While  in  northern 
Queensland  at  Port  Douglas,  we  walked  4 Mile 
Beach  at  low  tide  where  I found  the  sea  star 
pictured  in  Figure  1.  I always  examine  star- 
fish carefully  for  evidence  of  parasitic 
mollusks.  In  this  case,  I was  rewarded  by 
finding  a 2-3  mm  long  eulimid  firmly  attached 
to  the  sea  star  near  the  base  of  one  of  the 
arms  (Figures  2 and  3).  The  starfish  had  been 
partially  buried  in  the  sand.  There  were 
several  others  of  the  same  species  along  the 
beach,  but  only  one  had  a parasitic  mollusk. 

We  were  unable  to  identify  the  eulimid 
in  the  literature  available  to  us  and  at  the 
suggestion  of  Don  Shasky  we  sent  the  photo- 
graphs of  the  eulimid  and  sea  star  to  Dr. 
Anders  Waren,  Department  of  Invertebrate 
Zoology,  Swedish  Museum  of  Natural  History. 

Based  on  the  photographs,  Dr.  Waren  was 
quite  certain  that  the  eulimid  is  Parvioris 
fulvescens^  (A.  Adams,  1866)  [Conch.  Icon.  15, 
pL  5]  on  the  sea  star  Pseudar chaster  typicus. 

We  appreciate  the  difficulty  in 
identifying  these  species  from  photographs 
and  are  grateful  to  Dr.  Waren  for  his  effort. 
The  superb  photographs  were  taken  by  David 
K.  Mulliner  using  a Nikon  F3  camera  and  a 


Figure  1.  Pseudar chaster  typicus3  108  mm 

in  sand  at  low  tide,  4 Mile  Beach,  Port 
Dou 


Figures  2 and  3.  Parvioris  fulvescens  (A.  Adams,  1866),  2-3  mm  L.  Attached  to  base 
of  arm  of  host  sea  star  Pseudarchaster  typiaus  (2)  apertural  view  (3)  dorsal  view. 

Photos : David  K.  Mulliner 
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THE  ANTHONY  D'ATTILIO  STUDENT  RESEARCH  GRANT  IN  MALACOLOGY  WINNER  SELECTED 

Walter  R.  Hoeh,  a doctoral  candidate,  Department  of  Biology,  University  of 
Michigan,  has  been  chosen  by  the  Grant  Selection  Committee  to  receive  the  $1000. 

Anthony  D'Attilio  Grant  award  with  his  project,  "The  Evolution  of  Simultaneous 
Hermaphroditism  in  Anodonta  (Bivalvia:  Unionidae). 

Mr.  Hoeh  states  that,  "The  study  of  breeding  systems  has  become  a very  active 
field  in  evolutionary  biology.  Within  the  animal  kingdom,  mollusks  offer  much  in 
the  way  of  comparative  material  for  studies  of  breeding  system  evolution  since 
gonochorism  (dioecy) , sequential  hermaphroditism,  simultaneous  hermaphroditism,  and 
parthenogenesis  occur  in  this  phylum.  My  research  interests  are  directed  toward 
understanding  the  factors  responsible  for  the  origin  and  maintenance  of  simultaneous 
hermaphroditism  within  a predominantly  gonochoric  family  (seven  hermaphroditic  species 
out  of  220+  species)  of  freshwater  mussels  (Bivalvia:  Paleoheterodonta : Unionidae)." 

Mr.  Hoeh's  major  professor,  Dr.  J.B.  Burch,  who  highly  recommended  his  student 
stated  that  "Mr.  Hoeh  has  been  deeply  involved  in  the  systematics,  evolution  and 
reproductive  biology  of  freshwater  mussels,  especially  the  genus  Anodonta.  The 
work  he  is  doing  with  these  mollusks  is  quite  creative.  Mr.  Hoeh  will  certainly 
develop  into  one  of  the  world's  leading  authorities  in  the  field  of  bivalve 
reproduction.  His  work  has  already  received  a significant  amount  of  national  attention. 

Mr.  Hoeh  will  be  using  molecular  and  morphological  techniques  in  his  study  of 
this  important  group  of  freshwater  mollusks  and  will  use  the  award  to  assist  in 
the  procurement  of  histological  research  materials. 

The  San  Diego  Shell  Club  wishes  Mr.  Hoeh  every  success  in  his  project  and  looks 
forward  to  hearing  from  him  on  its  completion. 


TOO  LATE  FOR  THE  ROSTER 

Auckland  Institute  & Museum,  Ian  Thwaites,  Librarian,  Private  Bag,  Auckland,  N.Z. 
Barton,  George  & Paula,  620  S.  Nevada  St.,  Oceanside,  CA  92054.  722-7281 

Bender,  Carol,  78  Leanna  St.,  Chula  Vista,  CA  92011.  427-4261 

Bertsch,  Hans,  640  The  Village  #203,  Redondo  Beach,  CA  90277 
Calabrese,  Ray  M. , 2936  Lincoln  Ave.  B-ll,  San  Diego,  CA  92104-2909 
Clark,  Renee,  26972  Millpond  West,  Capistrano  Beach,  CA  92624.  (714)  661-3206 

Eernisse,  Douglas  J.,  Museum  of  Zoology,  University  of  Michigan,  Ann  Arbor,  MI 
48109-1079 

Hillis , Robert  & Leah,  7986  Arley  Court  no. 2,  Santee,  CA  92071.  562-0385 
Irwin,  Don  & Leanne,  1532  E Ave.,  National  City,  CA  92050.  477-2320 
Johnson,  John,  105  GabrieJ  Cove,  Munford,  TN  38058 
King,  Frank  & Harriet,  859  E.  Vista  Way,  Vista,  CA  92083.  726-2523 
Nicoll,  Mark  and  family,  1802  Costado  Ct. , Lemon  Grove,  CA  92045.  697-4535 
Pinaire,  Kyle  & Lilly,  13474  Benbow  Ct. , San  Diego,  CA  92129.  484-2042 
Powell,  Charles  L.  II,  U.S.  Geol.  Survey  M/S  915,  345  Middlefield  Rd. , Menlo  Park, 
CA  94025 

Woods,  William  L. , P.0.  Box  231397,  San  Diego,  CA  92123.  234-9107 
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BOOK  NEWS 


COMPENDIUM  OF  LANDSHELLS , a color  guide  to  more  than  2,000  of  the  world's 

terrestrial  shells. 

By:  R.  Tucker  Abbott.  1989. 

American  Malacologists , Inc.,  P.0.  Box  1192,  Burlington  MA  01803.  viii + 240  pp. 

Price:  $56.00. 

The  golden  age  of  land  snail  collecting  was  the  mid-to-late  nineteenth  century. 
Open  country  and  people's  own  woodlots  were  frontier  territory,  where  new  records, 
or  even  the  prize  of  an  undescribed  species  (usually  sent  to  Boston  or  Philadelphia 
for  validation),  might  turn  up.  A thriving  exchange  traffic  was  carried  on — the 
more  remarkable  because  UPS  and  Federal  Express  had  not  yet  appeared  on  the  scene. 
After  World  War  I,  interest  in  land  mollusks  declined.  Since  the  1950s  it  has  been 
eclipsed  by  the  popularity  of  marine  shells,  stimulated  by  discoveries  made  with 
SCUBA. 

If  any  book  could  promote  a renaissance  of  interest  in  land  mollusks,  this 
would  be  the  one.  If  you  have  never  contemplated  land  snails,  it  will  set  you  on 
the  road;  if  you  have,  it  will  refresh  your  interest,  with  the  astonishing  diversity 
of  form,  such  as  the  Diplommatinidae  photographed  in  light  by  Robert  Robertson  and 
under  SEM  by  Fred  Thompson,  or  the  exquisite,  Venetian-glass  beauty  of  Tuvgenitubulus 
pagodulus.  Enough  living  animals  are  illustrated  to  remind  us  that  these  are  land 
snails,  not  just  shells.  A 35-page  bibliography,  arranged  both  geographically  and 
taxonomically , is  a valuable  bridge  to  the  primary  literature. 

The  journey  is  bittersweet,  because  the  book  is  full  of  reminders  that  this 
species  is  extinct  and  that  one  soon  may  be.  More  and  more,  those  of  us  who  tramp 
into  the  back  country  for  snails  and  slugs  know  we  are  involved  in  a holding  action. 
Whole  Pacific  island  mollusk  faunas  are  gone;  without  a massive  and  internationally 
funded  effort  (not  yet  forthcoming),  we'll  never  get  to  learn  the  invertebrates  of 
tropical  forest  canopies. 

The  Compendium' s packaging  of  its  science  gives  us  a few  teasers.  For  instance, 
on  page  6,  do,  or  do  not,  male  helicinid  Viana  have  a penis?  How  come  (p.  91) 
"Chemnitz's  name  is  no  good"?  [Hint:  it's  from  a non-binomial  work.]  Although  (p.  11) 
there  are  "less  than  a dozen  true  species"  of  Cerion,  the  text  illustrates  an  even 
three  dozen. 

Page  7 repeats  the  old  canard  about  the  "love  darts"  of  Helix  as  sexual 
stimulators,  although  the  beautiful  study  by  Chung  (Veliger  30(1): 24-39,  1987) 
demonstrated  that  they  actually  suppress  courtship  behavior  in  the  mate  that  receives 
the  dart.  If  you'll  allow  a hometown  boy  one  more  nit-pick,  the  Baja  Californian 
Bevendtia  taylovi  is  shown  in  the  Urocoptidae,  although  fifteen  years  ago,  in  the 
Abbott-edited  Nautilus , Christensen  and  Miller  showed  it  to  be  bulimulid. 

I hate  to  add  my  voice  to  the  babble  about  "common"  names,  but  do  we  really  need 
coinages  like  "glypta  snail"  for  Helminthoglypta  or  "urocop"  for  various  genera  of 
Urocoptidae?  For  North  American  groups  at  least,  Abbott  could  have  simplified 
matters  by  adopting  the  American  Fisheries  Society's  1988  list  (which  was  circulated 
in  draft  form  well  before  Compendium  of  Landshells  went  to  press).  However, 

Abbott  is  the  greatest  popularizer  of  malacology  of  all  time  and  undoubtedly  knows 
his  audience.  If  "common"  names  help  this  book  realize  its  goal  "to  awaken  people  to 
the  wonders  of  our  natural  world  and  to  encourage  amateur  conchologists  to  protect 
our  disappearing  land  fauna  from  the  inroads  of  pollution  and  habitat  destruction," 
then  I have  no  complaint  at  all. 


Barry  Roth 
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NOTICE  OF  NEW  PUBLICATION 
CENOZOIC  MOLLUSCA  OF  NEW  ZEALAND 

By:  A.G.  Beu  and  P.A.  Maxwell  with  drawings  by  R.C.  Brazier.  1990 
New  Zealand  Geological  Survey,  Paleontological  Bulletin  58 

500  pages,  49  plates  of  730  new  drawings,  8 plates  of  SEM  photos  of  "micromolluscs" 
Pre-publication  price:  US  $125.00  (after  June  1,  US  $140.00) 

Includes  a "detailed"  checklist  of  3000  recorded  species,  a bibliography  of  1000 
entries,  34  page  glossary  and  13  pages  of  illustrations. 

"...the  first  comprehensive  modern  account  of  New  Zealand's  rich,  unusually 
complete,  and  internationally  recognized  Cenozoic  fossil  molluscan  fauna.... The 
authors'  combined  experience  of  more  than  50  years  is  drawn  on  to  extensively  revise 
the  taxonomy,  biostratigraphy,  and  paleoecology  of  the  fauna,  and  to 
relate  faunal  changes  to  changes  in  sea-level,  climate  and  tectonic  activity." 

Order  from  Publications  Officer,  NZ  Geological  Survey,  P.0.  Box  30368,  Lower 
Hutt,  New  Zealand. 

THE  PLIOCENE  MOLLUSCA  OF  SOUTHERN  FLORIDA  REPRINTED 

''THE  PLIOCENE  MOLLUSCA  OF  SOUTHERN  FLORIDA  by  Olsson  and  Harbison,  long  out-of- 
print  and  hard  to  find,  is  once  again  available  in  a handsomely  bound  reprint  issued 
by  The  Shell  Museum  and  Educational  Foundation  on  Sanibel  Island.  Permission  was 
granted  by  the  Academy  of  Natural  Sciences  of  Philadelphia  which  originally  published 
this  classic  in  1953  as  their  Monograph  no.  8.  The  new  book  of  590  pages  (460  text, 
130  of  plates  and  explanations),  together  with  a seldom  seen  addendum,  and  now  with 
biographies  of  the  authors,  has  long  been  a mainstay  for  fossil  shell  identifications 
for  amateurs  and  professionals  in  Florida."  Copies  may  be  obtained  for  $51.00 
(postage  and  handling  included)  by  sending  payment  to  The  Shell  Museum,  P.0.  Box  1580, 
Sanibel,  FL  33957. 

AVAILABLE  ISSUES  AND  SUPPLEMENTS  OF  THE  FESTIVUS 
Supplements 

1988.  An  Illustrated  Catalogue  of  the  family  Typhidae  Cossmann,  1903,  by 

D'Attilio  & Hertz  (73  pages,  109  figures)  $11.00  postpaid,  domestic; 

$12.00  overseas  surface;  $15.50  overseas  airmail. 

1986.  A Faunal  Study  of  the  Bivalves  of  San  Felipe  and  Environs,  Gulf  of  California 
from  the  Gemmell  Collection  (1965  to  1976),  by  Gemmell,  Myers  & Hertz, 

(72  pages,  78  figures)  $9.00  postpaid. 

1983.  Illustration  of  the  Types  Named  by  S.S.  Berry  in  his  "Leaflets  in  Malacology" 
by  C.M.  Hertz  (42  pages,  92  photos)  $6.50  postpaid. 

1978.  A Catalogue  of  Coralliophilidae  (with  Additions  and  Corrections),  by 
A.  D'Attilio,  (pages  69-76,  no  illus,  + 3 pages)  $6.00  postpaid. 

Yearly  volumes 

1985-1989  @ $10.00  per  year  plus  postage 

1983-1984  @ 8.00  per  year  plus  postage 

1980-1982  @ 6.00  per  year  plus  postage 

1974-1979  @ 6.00  per  year  plus  postage  (Some  years  complete,  others  with  issues 

xeroxed) 


1970-1973  out  of  print 


Vol.  XXII (3) : 1990 


THE  FESTIVUS 


Page  30 


DREDGING  OFF  SAN  DIEGO,  CALIFORNIA 

BY 

LARRY  BUCK 

2534  Via  Pisa,  Del  Mar,  California  92014 


Not  long  ago,  while  most  people  were  at  work,  three  Club  members:  John  La  Grange, 
Kim  Hutsell,  and  I decided  to  give  dredging  a try  off  San  Diego.  We  were  on  board 
John's  54  ft.  commercial  fishing  boat,  Cloud  Nine.  It  was  beautiful  and  we  were 
hoping  to  have  a relaxing  and  interesting  day. 

The  dredge  was  John's  baby,  large  enough  (4x4x2  ft.)  to  take  a substantial 
bite  out  of  the  bottom.  Kim  and  I were  invited  to  come  along  and  see  what  could  be 
found  in  the  deep  (approx.  150-700  ft.);  deeper  than  we  can  safely  dive  with  SCUBA. 

Beginning  with  the  first  haul,  we  came  up  with  ideas  to  improve  on  the  original 
dredge  design.  Improving  in  this  case  meant  strengthening  against  the  destructive 
force  of  the  rocks.  The  very  first  thing  we  learned  was:  a dredge  this  size 
filled  with  mud  has  an  impressive  weight.  Second,  you  can  drag  the  dredge  on  the 
boat's  wake  slowly  to  wash  out  the  mud,  but  many  of  the  smaller  shells  also  escape 
through  the  ^ in.  wire  mesh.  Third,  it  is  much  nicer  to  dredge  in  sand  than  in  mud 
or  rocks.  There  is  less  time  lost  searching  for  the  loot  since  sand  washes  more 
easily  through  the  mesh  than  mud  and  the  dredge  is  subsequently  lighter  and  the 
process  much  cleaner.  Mud,  however,  is  a rich,  deep-water  habitat.  So  what  do  you 
do?  You  cross  your  fingers  and  rely  on  luck  until  you  gain  more  experience  knowing 
where  the  better  substrates  are  and/or  refine  equipment  and  techniques. 

Dredging  in  rocks  can  really  destroy  the  dredge — and  did.  It  will  be 
important  in  future  designs  to  strengthen  the  dredge  and  keep  dragging  through  rocks 
to  a minimum. 

At  this  early  point  in  the  game,  it  seems  to  John  that  dredging  is  more 

productive  than  tangle  netting  (with  which  he  has  had  mixed  success  prior  to  this 

endeavor).  Criteria  which  could  be  very  important  in  determining  the  success  of 
either  are:  bottom  type,  time  of  year,  and  time  of  day. 

We  spent  alot  of  our  time  on  repairs,  winching  up  and  down,  and  traveling  from 
site  to  site.  The  dredge  was  usually  on  the  bottom  approximately  ten  minutes.  Most 
hauls  were  cut  short  each  time,  either  by  our  curiosity  or  by  our  fear  that  the 
dredge  was  being  thrashed  to  pieces  by  the  rocks.  The  latter  was  usually  the  case. 

Our  trip  was  a big  success  for  various  reasons.  First,  we  were  able  to  learn 

by  experience  how  to  design  and  build  a better  dredge  (or  several,  to  have  a 

backup  spare).  Second,  we  found  mollusks  and  other  deep-sea  invertebrates  which 
we  hadn't  collected  before,  even  though  most  of  our  diving  has  been  as  deep  as  120  ft. 
Some  of  our  more  interesting  finds  were:  Antiplanes  voyi  (Gabb,  1866)  a naturally 
sinistral  member  of  the  Turridae  and  a second  turrid,  yet  unidentified,  also 
Dentalium  cf.  berryi  Smith  & Gordon,  1948,  up  to  50  mm  long  found  in  the 
black  silty  sand  along  with  many  Bursa  calif omica  (Hinds,  1843). 

Now  with  our  minds  working  overtime  on  a better  mousetrap,  perhaps  we  will  come 
up  with  something  stronger  and  more  lasting,  enabling  us  to  leave  the  dredge  on  the 
bottom  longer  for  the  amount  of  time  we  spend  at  sea;  proportionately  little  time 
was  spent  with  the  dredge  actually  at  work  on  the  bottom.  Maybe,  on  our  next  trip, 
we'll  be  able  to  have  a relaxing  day  at  sea.  Wish  us  luck. 
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FQRRERIA  (ZACATROPHON)  BEEBEI  (HERTLEIN  & STRONG,  1948) 

(MURICIDAE:  THAIDINAE) 

BARBARA  W.  MYERS  and  CAROLE  M.  HERTZ 

Department  of  Marine  Invertebrates,  San  Diego  Natural  History  Museum, 
P.0.  Box  1390,  San  Diego,  California  92112 


INTRODUCTION 


A large  number  of  specimens 
of  a Forreria  (Zacatrophon) 
species  were  brought  to  us  for 
study  by  Carol  Skoglund  of 
Phoenix,  Arizona.  Some  of  the 
specimens  were  dredged  in  the 
Gulf  of  California  at  Tetas  de 
Cabra,  Sonora,  and  Loreto,  Baja 
California  Sur,  Mexico,  and  over 
fifty  specimens  (24.8  to  73.2  mm) 
were  from  shrimpers  who  brought 
them  in  to  San  Juanico,  Baja 
California  Sur.  Four  of  the 
specimens  from  the  shrimpers  are 
illustrated  in  Figures  1 and  2. 
The  two  smallest  (Figures  lc.  Id, 
2c,  2d)  closely  resembled  the 
type  of  Forreria  (Zacatrophon) 
beebei  (Hertlein  & Strong,  1948) 
(Figure  3)  while  the  larger  two 
have  long  spines,  extending  into 
lamellae  on  the  body  whorl 
(Figures  la,  lb,  2a,  2b). 

We  compared  these  specimens 
with  two  paratypes  of  F.  (Z.) 
beebei  in  the  San  Diego  Natural 
History  Museum  collection 
(SDNHM  41545  and  12300)  and 
comparative  material  of  F.  (Z.  ) 
beebei  from  private  collections 
as  well  as  the  figure  of  the 
holotype  and  original  description. 
We  also  compared  the  study 
specimens  with  the  type  figures 
of  F.  (Austrotrophon)  cerrosensis 
(Dali,  1891)  (Figure  4)  and 
F.  (A.  ) catalinensis  (Oldroyd, 
1927)  (Figure  5)  and  specimens  in 
the  San  Diego  Natural  History 
Museum  collection  and  material 
on  loan. 

DISCUSSION 


The  two  paratypes  of 


Figures  1 and  2.  Forreria  (Zacatrophon)  beebei  (Hertlein  & Strong,  1948). 
SDNHM  85436.  Four  specimens.  Lengths:  (a)  71.4  mm  (b)  51.7  mm  (c)  46.8  mm 
(d)  30.3  mm.  From  shrimpers,  San  Juanico,  B.C.S.,  Mexico.  (1)  aperlural  views 
(2)  dorsal  views.  Ex  Carol  Skoglund  collection.  Photos:  David  K.  Mulliner 
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F.  (Z.)  beebei  are  of  medium  size  (45.4  x 
22.4  mm  (SDNHM  41545)  and  44.6  x22.1  mm 
(SDNHM  12300).  The  five  to  six  postnuclear 
whorls  are  loosely  coiled,  tabulate  at  the 
shoulder  with  nodes,  some  developing  into 
short  guttered  spines.  On  paratye  12300,  a 
worn  specimen,  there  is  evidence  of  13 
varices  on  the  body  whorl,  which  extend  into 
scarcely  visible,  sharp  guttered  spines. 
Paratype  41545,  a live  collected  specimen  has 
15  varices,  only  two  spines  at  the  aperture 
are  in  evidence,  the  rest  worn.  There  is  no 
spiral  sculpture  on  either  paratype.  Both 
closely  resemble  the  figure  of  the  holotype. 
On  both,  the  inner  and  outer  lips  are  smooth 
with  the  inner  lip  appressed  to  the  base. 

Hertlein  and  Strong  originally  assigned 
the  species  beebei  to  the  genus  Trophon 
Montfort,  1810.  In  1951  they  proposed  the 
subgenus  Zaeatrophon _,  type  species  Trophon 
beebei , based  on  a shell  with  loosely 
coiled  tabulate  whorls,  "sometimes  with  a 
row  of  sharp,  erect,  guttered  spines  on 
the  angulation  at  the  shoulder,  the 
spines  are  slightly  extended  anteriorly 
into  short  lamellae...". 

The  placement  of  Zaeatrophon  has  been 
controversial.  Keen  (1971)  and  Abbott  (1974) 
placed  the  genus  in  the  Muricidae,  subfamily 
Trophoninae.  Radwin  and  D'Attilio  (1976) 
placed  Zaeatrophon  in  the  family  Thaididae 
citing  its  radular  difference  from  a true 
Trophon.  See  D’Attilio  (1980)  for 
illustration  of  the  radula  of  the  type  of 
Trophon , Trophon  geversianus  (Pallas,  1774). 
The  radula  of  F.  Zaeatrophon  beebei  is 
shown  in  Figure  6 and  the  operculum  in 
Figure  7.  Vaught  (1987)  lists  the  genus  in 
the  Rapaninae  and  after  discussion  with 
Dr.  Emily  Vokes  of  Tulane  University  we 
have  placed  Zaeatrophon  as  a subgenus 
of  Forreria  Jousseaume,  1880,  subfamily 
Thaidinae.  Although  Forreria  s.s.  has  a 
labial  tooth,  the  subgenera  Zaeatrophon 
and  Austrotrophon  do  not. 

Many  of  the  specimens  under  study  were 
very  similar  to  the  paratypes  such  as 
those  shown  in  Figures  lc.  Id,  2c,  2d. 

Others,  while  larger,  reaching  a maximum 
length  of  73.2  mm,  had  irregularly  spaced 
foliate  varices  extending  into  long  guttered 
spines  at  the  shoulder  but  retained  the  other 
characters  of  F.  (Z.)  beebei.  Even  the 
smallest  specimens  had  traces  of  varices  and 


Figure  3.  F.  (7:.)  beebei.  llolotype.  Length:  82  mm. 
From  Hertlein  & Strong  (1948).  Type  locality: 

Corda  Banks,  Gulf  of  California. 


Figure  4.  F.  ( Auntrotrophon ) rermernnir-  Dali,  1891. 
llolotype.  Length:  38  min.  From  Dill  (1891). 

Type  locality:  I ala  "Cerros"  (Cedron),  lia|a 
(.'a  1 I f orn  la  , Mex  I co. 


Figure  5.  F.  (Auntrntvnphnn)  ivitnl  inerwin  Oldroyd,  1927. 
llolotype.  Length:  100  mm.  From  Oldroyd  (1927). 

Type  locality:  San  Pedro,  California. 
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l-igure  7.  F.  (7..)  bcrbri.  Operculum,  exterior 
view  from  SDNHM  52355.  Note  that  the  operculum 
consists  of  a series  of  strong  concentric 
ridges  with  the  center  of  the  nucleus  incomplete 
which  is  typical  of  the  thaids. 


short  guttered  spines,  longer  than  those  of  the  F.  (Z.)  beebei  paratypes.  In  a few 
specimens  we  found  uneven  rounded  spiral  bands  with  narrower  interspaces  as  in 

F.  (Austrotrophon)  cerrosensis . 

These  large  specimens  superficially  suggest  F.  ( Austrotrophon ) cerrosensis  or 
F.  (A.)  catatinensis . Closer  examination  revealed  several  consistent  differences,  the 
most  obvious  being  the  loosely  coiled  teleoconch  with  a deeply  excavated  suture,  as  in 
F.  (Zacatrophon)  beebei  and  not  found  in  either  F.  (Austrotrophon)  cerrosensis  or 
F.  (A.)  catatinensis.  Because  of  the  loose  coiling  of  the  whorls,  the  posterior  portioi 
of  the  aperture  begins  at  the  base  of  the  previous  whorl  in  F.  (Zacatrophon)  beebei s 
whereas  in  F.  (Austrotrophon)  catatinensis  and  F.  (A.)  cerrosensis  the  posterior 
portion  of  the  aperture  begins  midway  between  the  shoulder  and  base  of  the  previous 
whorl.  In  addition  the  study  material  and  paratypes  of  F.  (Zacatrophon)  beebei  have 
more  numerous  spines  (6-15)  on  the  body  whorl  than  the  seven  or  eight  for 
F.  (Austrotrophon)  cerrosensis  or  F.  (A.)  catatinensis. 

Figures  8 and  9 show  four  specimens  from  the  same  large  lot  from  shrimpers  off 
San  Juanico.  Two  specimens  have  only  traces  of  varices  with  fewer  spines,  broken  and 
worn,  at  the  shoulder  (Figures  8a,  8c  and  9a,  9c).  The  other  two  specimens,  of 
similar  size,  exhibit  long  slender  guttered  spines  with  definite  varices,  the  largest 
specimen  (Figures  8d  and  9d)  having  the  varices  developed  into  flanges.  The  extension 
of  the  spines  into  flanged  varices  on  the  majority  of  these  specimens  is  the  only 
difference  between  them  and  the  type  specimens  of  F.  (Zacatrophon)  beebei. 
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Leures  8 and  9 Forreria  (Zaaatrophon)  ieeiei.  Four  specimens  from  shrimpers  off  San  Juanico,  Baja  California  Sur, 
>iico.  Skoglunc  collection.  (8)  apertural  views  (9;  dorsal  views.  Lengths:  (a)  45.7  mm  (b)  41.8  mm  (c)  52.0  mm 
“ _ 6 Photos:  David  K.  Mulliner 

i)  52.3  mm 


Page  36 


THE  FESTIVUS 


Vol . XXII (4) : 1990 


The  holotype  and  paratypes  of  F.  (Z.)  beebei  were  from  Gorda  Banks,  Gulf  of 
California  and  Hertlein  and  Strong  stated  that  additional  specimens  were  dredged  on 
Arena  Banks.  Study  material  from  the  San  Diego  Natural  History  Museum  collection  is 
from  Guaymas,  Sonora;  off  Isla  San  Marcos,  Cabo  San  Lucas;  south  of  La  Paz ; and  Punta 
Gorda,  all  Gulf  of  California.  Material  in  the  Poorman  collection  is  from  Isla 
Ceralbo,  Gulf  of  California  and  Guaymas,  Sonora.  Specimens  in  the  Hertz  collection 
are  from  the  type  locality  and  specimens  in  the  Skoglund  collection  are  from  Tetas 
de  Cabra,  Sonora;  Loreto,  and  San  Juanico,  Baja  California  Sur,  Mexico.  This  gives 
the  species  a distribution  from  the  southern  end  of  Baja  California  on  the  Pacific 
coast  to  Isla  San  Marcos  on  the  Gulf  coast  of  Baja  California  to  Guaymas  on  the 
Sonora  coast. 

CONCLUSION 

While  the  generally  accepted  concept  of  F.  (Z.)  beebei  is  that  of  the  type  figure 
(Figure  3),  it  is  our  conclusion  that  the  material  on  loan  from  Carol  Skoglund  is 
F.  (Z.)  beebei.  The  shells  are  similar  to  the  type  except  for  the  development  of  the 
large  varical  flanges  on  the  body  whorl  and  the  more  elongate  spines. 
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CASMARIA  V I BEXMb.X  I CANA  (STEARNS,  189A), 
A NEW  RESIDENT  OF  ESCONDIDO  BAY? 

KIM  C.  HUTSELL 

1154  12th  Avenue,  San  Diego,  California  92101 


One  thing  I always  find  remarkable 
about  Escondido  Bay  is  the  seemingly  end- 
less variety  of  shell  species  recovered 
from  that  area.  In  a week's  time,  a 
diver  who  has  a good  working  knowledge  of 
habitats  can  easily  gather  fifty  or  more 
different  species.  It  is  while  "reading" 
these  habitats  that  some  of  the  most 
exciting  finds  are  made. 

This  past  November,  a group  of  San 
Diego  Shell  Club  members  made  their  annual 
trek  to  Escondido  Bay.  During  the  course 
of  a few  days,  several  important 
discoveries  were  made  (all  of  which,  will 
undoubtedly  be  covered  individually  in 
future  articles).  Among  them  was  a live- 
collected  Casmaria  vibexmexieana 
(Stearns,  1894)  (Figure  1). 

I found  this  specimen  at  the  end  of  a 
sand  trail  between  two  boulders  at  a depth 
of  forty-five  feet  on  a steep,  rocky  slope. 

Because  of  the  width  of  the  trail,  I 
thought  it  had  been  made  by  an  Oliva 
porphyria  (Linnaeus,  1758),  a relatively 
common  species  in  the  bay.  Digging  into 
the  sand  about  six  inches,  I felt  a 
thick,  fleshy  mantle. 

Still  thinking  I'd  found  an  olive, 

I extracted  it  from  the  sand  and  waited 
for  the  water  to  clear. 

I recognized  the  shell  immediately 
as  a large  C.  vibexmexieana.  I had 
collected  several  specimens  of  its 
cousin,  Casmaria  erinaceus  (Linnaeus, 

1758),  in  Okinawa,  but  this  was  the  first  time  I had  collected  the  West  Mexican  species 

The  find  was  totally  unexpected  because,  according  to  the  literature,  the  range 
for  this  particular  species  did  not  extend  as  far  north  as  Escondido  Bay.  Keen  (1971) 
lists  the  northernmost  location  for  C.  vibexmeoxieana  as  San  Jose  Island,  some  100 
miles  south  of  where  this  specimen  was  collected.  In  geographic  terms,  that  isn't  such 
a great  distance.  But,  for  a two  inch  gastropod,  the  journey  could  take  decades. 

At  this  point,  I think  it  is  important  to  consider  that  until  the  discovery  of 
this  specimen,  I hade  not  observed  even  a fragment  of  another  C.  vibexmexieana  in  or 
around  the  Escondido  Bay  area. 

It  is  common  knowledge  that  the  fishermen  rake  the  bottom  throughout  the  Sea  of 
Cortez  and  dredge  thousands  of  mollusks  with  their  nets.  The  shells  are  usually 


Figure  1.  Casmaria  vibexmeoxieana 
(Stearns,  1894).  Dorsal  view  of  live  animal 
Shell  length:  68.1  mm 
Photo:  David  K.  Mulliner 
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thrown  back  into  the  sea  in  close  proximity  to  where  they  were  taken.  But  it  is  not 
uncommon  for  live  shells  and  other  debris  to  be  cleared  from  the  decks  of  the  shrimp 
boats  while  en  route  to  their  home  port. 

Is  it  possible,  .then,  that  the  live  specimen  of  C.  vibexmexioana  which  I found 
in  Escondido  Bay  was  transplanted  there  accidentally?  This  specimen  was  collected  at 
a point  nearly  two  miles  north  of  the  shrimp  boats'  normal  route  in  and  out  of  the 
bay.  That,  coupled  with  the  fact  that  the  collection  site  was  in  an  area  too 
hazardous  for  large  boats  makes  the  idea  of  "accidental  transplant"  seem  highly 
unlikely. 
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HAL I OT I S POACHING  IN  NEW  ZEALAND 

JULES  HERTZ 

3883  Mt.  Blackburn  Avenue,  San  Diego,  California 


On  our  recent  trip  to  Australia,  Carole  and  I changed  planes  in  Auckland  and 
had  enough  time  to  read  some  local  newspapers.  One  of  the  feature  articles  dealt 
with  poaching  of  paua  ( Haliotis  iris  Gmelin,  1791).  The  Auckland  Sunday  Star  of 
10  September  1989  reported  that  the  Ministry  of  Agriculture  and  Fisheries  (MAF) 
officers  claimed  that  they  were  about  to  capture  the  leader  of  a sophisticated  crime 
ring  that  is  destroying  valuable  and  rare  paua  beds  around  the  Wellington  coast. 

"MAF  fisheries  research  officer  Dave  Wood  says  illegal  paua  fishing  probably  nets 
about  600  tonnes — worth  more  than  $60  million — a year."  In  the  area  along  the 
Wellington  coast  where  this  is  occurring  commercial  fishing  is  banned  and  the  paua 
have  lain  undisturbed  for  eight  years.  Legally  obtained  paua  meat  costs  $30  to  $50 
a kg  in  Wellington.  In  Singapore,  the  meat  will  fetch  several  hundred  dollars  a kg. 
Illegal  exporters  are  reported  to  be  shipping  the  illegal  meat  to  Singapore  and  the 
United  States  in  10  kg  boxes  labeled  as  orange  roughy. 

The  total  legal  catch  of  paua  in  New  Zealand  is  1100  tonnes  a year  which  is 
considered  the  amount  that  safely  can  be  taken  without  damaging  the  resource.  It 
is  feared  that  the  illegal  taking  of  600  tonnes  will  severely  damage  this  valuable 
resource. 

Commercial  fisherman  Don  McLeod,  national  executive  member  of  the  Commercial 
Fishermen's  Association  and  recent  president  of  the  Wellington  Trawlermen's 
Association,  says  his  10-metre  fishing  boat  was  sunk  by  the  poachers  who 
drilled  holes  in  the  boat's  hull.  Mr  McLeod  has  resigned  the  latter  post  after  the 
attack  on  his  boat  because  he  feared  for  his  life,  sure  that  the  poachers  will  try 
to  silence  him  permanently  for  his  vocal  stand  against  poaching. 

Although  the  laws  against  paua  poaching  carry  maximum  fines  of  between  $5,000 
and  $10,000,  according  to  the  article  they  are  never  imposed  by  the  courts.  Those 
caught  usually  are  fined  about  $500  and  face  confiscation  of  their  boats  and  diving 
gear.  This  treatment  has  not  dissuaded  poachers,  and  it  is  estimated  that  there  are 
approximately  100  today  in  the  Wellington  area. 

What's  happening  in  New  Zealand  should  be  taken  seriously  here  when  we  consider 
our  diminishing  abalone  resource  in  Southern  California  and  the  need  to  manage  the 
remaining  populations.  The  world  demand  for  this  food  supply  and  the  sky-rocketing 
prices  will  undoubtedly  lead  to  more  and  more  poaching.  This  must  certainly  be  a 
law  enforcement  consideration,  particularly  if  we  set  aside  reserves  in  Southern 
California. 
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CLUB  NEWS 

FROM  THE  MINUTES  - SAN  DIEGO  SHELL  CLUB  MEETING  - MARCH  15,  1990 

After  the  customary  welcome  and  introduction  of  guests  and  new  members.  Vice 
President  Dave  Mulliner  introduced  our  program  for  the  evening.  Our  three  speakers 
were  Hugh  Bradner  on  cowries,  Larry  Buck  on  world  record-sized  shells  and  Kim 
Hutsell  on  shell  dealers. 

Hugh,  the  first  speaker,  delivered  a comprehensive  lecture  and  slide  presentation 
on  cowries  of  the  world.  He  explored  the  biology  and  behavior  of  cowries,  their  varied 
colorful  patterns,  restrictive  range  and  examination  of  the  radula.  This  presentation 
was  a fascinating  voyage  into  the  realm  of  the  cowrie. 

Our  second  speaker,  Larry  Buck,  spoke  about  world  record  shells,  some  of  them 
shown  were  from  his  own  collection,  including  a monster  Mur'ioanthus  ambiguus.  Larry's 
outstanding  presentation  included  slides  of  world  record  shells  with  some  exquisite 
slides  taken  by  Dave  Mulliner  of  gigantic  shells  in  the  Don  Pisor  collection.  It's 
many  a collector's  dream  to  possess  a world  record  shell,  and  it  was  a treat  for 
members  to  see  so  many  gorgeous  species  in  such  enormous  sizes. 

Our  last  speaker,  Kim  Hutsell,  spoke  of  the  contribution  shell  dealers  have  made 
among  shell  enthusiasts,  a fact  often  ignored.  In  closing,  Kim  added,  "And  let's  not 
forget  that  dealers  are  also  good  for  donating  to  the  Club  auction!" 

Carole  Hertz  spoke  briefly  on  the  purpose  and  direction  of  The  Festivus;  what  it 
is  and  what  it  isn't.  She  outlined  the  types  of  articles  The  Festivus  eagerly  seeks 
for  publication  and  explained  a bit  about  how  the  editorial  process  works.  She  added 
that  articles  may  be  a few  sentences  or  many  pages  and  urged  beginners  as  well  as 
advanced  collectors  and  scientists  to  contribute  to  the  publication. 

Donations  are  being  sought  for  the  auction.  Please  help  to  make  this  a rewarding 
event  by  being  generous  with  your  donations  and  provide  accurate  data  whenever  possible. 
All  members  wishing  to  attend  the  auction/potluck  on  April  21  should  sign  up  for  their 
dinner  contribution. 

The  delicious  refreshments  were  provided  by  Mary  and  Stan  Regula  and  Michael 
Hollmann. 

The  door  prize  was  won  by  Dave  Mulliner,  who  remarked,  "In  all  my  years  attending 
the  Club  meetings,  this  is  the  first  time  I've  won  the  door  prize." 

COME  TO  THE  AUCTION/rOTLUCK  ON  APRIL  21ST 

Saturday  evening,  April  21st  is  the  Club's  annual  Auction/Potluck — the  biggest 
social  event  and  fundraiser. 

The  Auction  will  again  be  held  at  the  Clubhouse  of  Wes  Farmer's  condo  complex  at 
3575  Ruffin  Road  and  the  festivities  will  begin  at  6:00  P.M.  See  map  on  last  page 
for  directions  and  reminders. 

If  you  have  not  already  donated  shells  to  help  support  the  Club  or  signed  up  for 
your  potluck  donation,  please  contact  either  Larry  Buck  (792-5404)  or  Carole  Hertz 
(277-6259).  Come  to  the  Auction.  It's  a great  party! 

ADDITIONS  TO  THE  ROSTER 

King,  David,  3630  State  St.,  San  Diego,  CA  92103,  543-0305 

Luther,  Doug  & Mary,  6034  Soledad  Mtn.  Rd.,  La  Jolla,  CA  92037,  534-4739 

Wuyts,  Jean,  Koningsarendlaan  82,  2100  Antwerp,  Belgium 

CHANGES  OF  ADDRESS 

Hillis , Robert  & Leah,  465  El  Monte  Rd.,  El  Cajon,  CA  92020,  440-0727 

Vaught,  Kay  C. , 12000  No.  90th  St.,  Apt.  3038,  Scottsdale,  AZ  85260 

CORRECTIONS  TO  THE  ROSTER 

Berschauer  should  read  David  & Felicia 
Irwin  should  read  Don  & Lorene 
Pinaire  should  read  Kyle  & Lily 
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MARK  YOUR  CALENDARS 

Trip  to  L.A.  Bay — April  23-27 

April  23-27  a group  of  Club  members  and  guests  will  be  at  Bahia  de  los  Angeles 
for  the  low  tides.  For  further  information  contact  Larry  Buck  (792-5404). 

The  Annual  Bizarre  Bazaar — May  20 

Sunday  May  20th  is  the  date  set  for  the  second  annual  Bizarre  Bazaar.  Members 
and  guests  will  enjoy  a social  afternoon  trading,  buying  and  selling,  and 
admiring  shells  and  shell-related  items.  This  year  the  Bizarre  Bazaar  will  be 
in  the  Hertz's  garden.  Details  in  the  May  issue. 

The  Annual  Christmas  Dinner  Party — December  1. 

Saturday  evening  December  1st  will  be  the  date  for  the  Club  Christmas  party. 

Save  the  date.  Details  later. 

GREATER  SAN  DIEGO  SCIENCE  AND  ENGINEERING  FAIR 

The  Club  will  again  participate  in  the  Science  Fair  which  will  take  place  from 
April  4-8  in  the  Federal  Building  in  Balboa  Park.  The  Club  offers  an  award  to  a 
senior  division  entrant  with  a project  in  the  area  of  marine  life  research.  The 
winner  then  presents  an  overview  of  his/her  project  at  a future  Club  meeting  at  which 
time  the  award  is  given. 

FIFTY- SIXTH  ANNUAL  MEETING  OF  THE  AMERICAN  MALACOLOGICAL  UNION 

The  AMU  will  hold  its  56th  annual  meeting  in  Woods  Hole,  Massachusetts  on  Cape 
Cod  from  June  3-8,  1990. 

Besides  the  contributed  papers  and  posters,  two  symposia  are  planned.  The  first 
organized  by  Roger  Hanlon  is  "The  Behavior  of  Molluscs"  and  the  second  entitled, 
"Systematics , Biology  and  Fisheries  of  Cephalopods"  is  organized  by  Clyde  F.E.  Roper. 

Included  in  the  meeting  will  be  a "Film  Festival"  with  the  basic  theme  the 
behavior  of  mollusks.  It  will  feature  amateur,  scientific  or  professional  productions 
on  8 or  16  mm  or  any  video  format. 

There  will  also  be  a workshop  on  home  aquaria,  an  auction,  shell  bourse  and 
daytime  activities  and  field  trips. 

For  further  information  and  registration  forms,  contact  Roger  Hanlon,  Marine 
Biomedical  Institute,  University  of  Texas  Medicine  Branch,  League  Hall  H-63, 

Galveston,  Texas  77550-2772 

EIGHTEENTH  ANNUAL  CONCHOLOGISTS  OF  AMERICA  CONVENTION 

The  18th  annual  COA  Convention  will  be  held  from  July  9-13  at  the  Holiday  Inn 
Oceanfront  on  the  barrier  island  east  of  Melbourne,  Florida. 

In  addition  to  the  programs,  there  will  be  a welcome  party,  field  trips,  dealers' 
bourse,  auction,  banquet  and  optional  dive  trip. 

For  further  information,  contact  John  A.  Baker,  147  Hedgegrove  Ave. , Satellite 
Beach,  Florida  32937  (407)  777-2116. 


SAN  DIEGO  SHELL  CLUB 


AUCTION/POTLUCK 

APRIL  21,  1990 


DIRECTIONS  TO  THE  AUCTION:  from  805:  exit  onto  Balboa,  east  to 

Convoy,  south  to  Aero  Dr.,  east  to  Ruffin  Rd . , south  about  a 
block  or  two.  Clubhouse  on  East  side  of  street; park  at  Sharp 
Operations  Center  on  West  side. 

From  San  Diego  Stadium  on  Friars  Road:  up  Mission  Village 

Drive  to  Ruffin  Rd . , right  turn  or  north  about  a half  mile, 
parking  on  the  west  side  of  the  street  at  Sharp  Operations 
Center  across  from  the  Clubhouse. 

THE  ADDRESS:  3575  Ruffin  Rd.  at  the  Summer  Hill  Clubhouse. 

TIME:  6:00  P.M.  -??? 

•REMEMBER  TO  BRI  NO  : You'll  need  to  bring  chairs,  your  potluck  dish  with 


eating  utensils 
to  have  fun! 


Also  bring  serving  utensils  for  your  dish.  And  come  ready 
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Dr.  Henry  Chaney  of  the  Santa  Barbara  Museum  of  Natural  History  will  give  a 
program  on  his  recent  collecting  trip  to  Madagascar.  He  will  accompany  his  talk 
with  slides  taken  on  the  trip. 

Brett  Pisor,  Club  Science  Fair  winner,  will  give  an  overview  of  his  project 
and  receive  his  Club  Science  Fair  award. 
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BOOK  NEWS 


TIDEPOOL  WONDERS  OF  THE  SEA  OF  CORTEZ 
By:  Wesley  M.  Farmer.  1989. 

Published  by:  Sunlight  Press,  softcover,  84  pages,  223  figures,  7 maps. 

Price:  $4.99  plus  $1.00  per  book  postage  (Californians  add  7%  sales  tax). 

This  small  paperback  is  an  update  of  the  author's  70  page  TIDEPOOL  ANIMALS 
FROM  THE  GULF  OF  CALIFORNIA  published  in  1968.  Although  the  dimensions  of  the  second 
edition  are  slightly  smaller,  it  has  14  extra  pages  and  several  additional  species. 
However,  the  23  color  photos  of  the  1968  work  are  lacking.  The  area  covered  is 
confined  to  the  upper  Gulf  as  far  south  as  San  Luis  Gonzaga  on  the  Baja  side  and 

<v 

Puerto  Penasco  on  the  mainland.  The  format  includes  a common  name,  sometimes  not 
very  appropriate  ( CalZistoohdton  infortunatus  = Fortunate  Chiton),  Latin  name,  brief 
description,  size,  habitat  and  the  author's  personal  observations.  Farmer's  fine 
detailed  drawings  make  it  easy  to  identify  the  163  species  treated.  Although  the 
promotional  notes  on  the  back  cover  indicate  the  book  contains  223  species,  that 
number  is  erroneous  and  refers  to  the  number  of  illustrations,  not  species.  An  index 
is  provided,  but  not  a bibliography. 

Written  in  a relaxed  uncomplicated  style,  the  book  is  a good  introduction  to  the 
marine  invertebrates  of  the  Gulf  of  California  and  a stepping  stone  to  the  more  in- 
depth  studies  of  Alex  Kerstitch's  SEA  OF  CORTEZ  MARINE  INVERTEBRATES  and  Richard  C. 
Brusca's  COMMON  INTERTIDAL  INVERTEBRATES  OF  THE  GULF  OF  CALIFORNIA. 

Barbara  W.  Myers 


NOTICES  OF  PUBLICATIONS  RECEIVED 

SOURCES  OF  INFORMATION  ON  MOLLUSKS,  Compiled  by  Division  of  Mollusks  in  cooperation 
with  the  Smithsonian  Public  Inquiry  Mail  Service.  1989. 

This  33  page  bibliography  was  published  by  the  Smithsonian  to  provide  a guide  to 
references  for  malacologists  from  the  beginning  shell  collector  to  the  advanced  amateur. 
It  is  divided  into  sections  with  general  information  on  mollusks  listed  in  the  initial 
sections  followed  by  segments  on  fossils,  snellcraft,  collecting,  directories,  journals, 
shell  clubs  and  the  locations  of  the  larger  mollusks  collections  in  the  United  States. 

Single  copies  of  this  bibliography  are  available  at  no  charge  by  writing  to: 

Public  Inquiry  Mail  Service,  Smithsonian  Institution,  Washington,  DC  20560. 

COMPARATIVE  MORPHOLOGY  AND  FUNCTION  OF  DERMAL  STRUCTURES  IN  OCEANIC  SQUIDS  (CEPHALOPODA) 
by  Clyde  F.E.  Roper  and  C.C.  Lu.  1990.  Smithsonian  Contributions  to  Zoology,  no.  493. 
Smithsonian  Institution  Press.  40  pages,  79  figures. 

A survey  conducted  "on  the  histology  and  functional  morphology  of  dermal  structures., 
of  10  species  in  six  families  of  oceanic  squids  using  SEM  and  light  microscopy. . . . The 
comparative  morphology  of  dermal  structures  permitted  reassessment  of  systematic 
relationships  in  Lepidoteuthis  3 Pholidoteuthis  3 and  Tetvonyohoteuthis . " 

GLORIA  MARIS,  magazine  of  the  Belgian  society  of  conchology.  Vol.  28:97-116.  1989. 

With  this  issue,  THE  FESTIVUS  begins  an  exchange  with  this  bimonthly  publication. 
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PANAMIC  PUZZLES:  THOSE  TERRIFYING  TURB0N1LLAS 

BOB  KOCH 

1215  West  Seldon  Lane,  Phoenix,  Arizona  85021 


Several  years  ago,  near  Puerto  Penasco,  Sonora,  Mexico,  I was  fortunate  indeed  to 
dredge  a sizeable  quantity  of  Turbonillas — dead,  but  useable  with  the  nuclei  intact. 
With  this  assortment  and  that  of  previous  dredgings  made  in  the  Panamic  Province  I now 
had  over  500  lots  of  the  genus  TurboniVla } family  Pyramidellidae.  Of  these,  about  80 
reasonably  represented  growth  series  ranging  in  number  from  half  a dozen  to  well  over 
a hundred  specimens.  This  surely  was  enough  for  an  old  amateur  to  get  down  to  the 
serious  business  of  identifying  these  minute  critters.  It  would  involve  my  trusty 
microscope  along  with  the  help  of  the  experts:  Dali  & Bartsch  (1909);  Bartsch  (1924, 
1926  and  1928);  Baker,  Hanna  & Strong  (1928);  Strong  & Hertlein  (1939);  Strong  (1938 
and  1949);  Hertlein  & Strong  (1951);  Pilsbry  & Lowe  (1932);  Lowe  (1935);  Carpenter 
(1857);  Palmer  (1963);  Brann  (1966)  and  finally  my  Panamic  bible:  "Sea  Shells  of 
Tropical  West  America,"  2nd  ed. , by  A.  Myra  Keen  (1971).  Armed  with  all  this 
printed  material  I was  short  only  eight  descriptions  out  of  some  200  described  species. 
No  big  problem,  I thought,  but  there  were  much  bigger  ones  to  come. 

After  my  preliminary  sorting  the  next 
logical  step  seemed  to  be  to  separate  the 
growth  series  by  subgenera  before  tackling  the 
other  smaller  lots.  My  problems  developed 
immediately.  Did  I want  to  become  a lumper  or 
a splitter?  The  more  I sorted  and  re-sorted  the 
more  confusing  it  all  became.  If  I split,  I 
would  work  down  from  assumed  adults  to  juveniles 
But  then,  in  any  number  of  instances,  the 
supposed  juveniles  of  one  lot  would  blend  with 
another.  Juveniles  in  both  lots  would  seem  to 
have  a somewhat  similar  size  nucleus,  similar 
appearing  apical  whorls  and  a similar  whorl 
count.  So  try  lumping,  I thought.  While  the 
juveniles  might  appear  almost  the  same,  after 
the  first  few  postnuclear  whorls,  the  sub-adults 
developed  a different  "look"  and  whorl  count 
which  became  quite  evident  in  the  more  mature 
shells.  One  could  differentiate  between  the 
apparent  adults,  yet  beyond  that  the  picture 
began  to  blur.  I noticed  also,  in  several 
growth  series  with  very  distinctive  charac- 
teristics, that  where  present,  the  rib  size, 
spacing  and  slant,  and  the  whorl  size  could 
evidence  a very  high  degree  of  variability. 

To  make  this  picture  even  more  confusing  there 
were  a number  of  lots  containing  shells  with 
such  similar  sculpture  and  appearance  as  to 
be  inseparable  but  for  one  important  feature: 
the  nuclei  were  of  definitely  different  sizes 
(Figures  1 and  2).  Then  another  uncertainty 
arose — a similar  nucleus  size,  but  different 
sized  and/or  shaped  initial  postnuclear 
whorls  So  which  would  it  be,  a lumper  or  a 


Figures  1 and  2.  Two  dredged  specimens 
with  similar  appearing  sculpture,  whorl 
counts,  outlines  and  color  patterns, 
but  different  size  nuclei. 

(1)  Turbonilla  (Pyrgiscus)  cf.  westmovei 
Strong  & Hertlein,  1937.  dredged  Guaymas, 
Sonora,  Mexico.  (2)  T.(P.)  sp.,  dredged, 
Los  Frailes,  B.C.,  Mexico 

Photos:  David  K.  Mulliner 
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splitter?  Compromise,  that’s  it — become  a "lumpitter:!  Split  out  on  the  basis  of  the 
different  size  and/or  shape  of  the  nucleus,  e.g.  elevated  vs.  depressed,  but  lump  on 
the  basis  of  similar  nuclei  and  general  appearance.  Do  this  despite  even  some  strong 
variations  in  other  characteristics  such  as  apical  and  body  whorl  sizes,  whorl  count, 
striations  and  rib  structure. 

O.K.  Now  for  the  subgeneric  allocations.  I modified  a key  (see  appendix)  from 
that  of  Dali  & Bartsch  (1909),  with  notes  taken  from  Keen  (1971)  and  Abbott  (1974). 

There  was  little  or  no  trouble  making  assignments  to  the  uniquely  sculptured  subgenera, 
i.e.,  CareZiopsis  (4  described  species),  CinguZina  (4  species),  Pty cheuZimeZZa  (5 
species),  Asmunda  (2  species)  and  Ugartea  (1  species).  But  then  things  really  began 
to  get  serious  as  variability  and  intergradation  truly  reared  their  miserable  heads. 

The  next  two  subgenera  which,  in  my  view,  seemingly  would  be  the  easiest  to 
separate  were  Dunkeria  (12  species)  and  BartscheZZa  (4  species).  Both,  with  few 
exceptions  (But  aren’t  there  always  exceptions?),  have  a similar  "look."  In  these 
two  subgenera  the  whorls  are  strongly  shouldered  and  roundish  to  tabulate  with  prominent 
axial  ribs  and  spiral  cords.  The  difference  presumably  is  that  the  tabulate  forms 
represent  Dunkeria.  Again,  from  my  perspective,  this  was  all  a matter  of  degree.  All 
my  larger  lots  assigned  here  show  considerable  variation  from  shouldering  to  tabulation 
and  in  the  strength  and  degree  of  sculptural  patterns.  So,  being  a "lumpitter",  I 
merely  combined  the  two  subgenera,  even  though  at  one  end  of  the  spectrum  there  was  a 
sculptural  affinity  to  several  species  in  the  genus  Odostomia  and  at  the  other,  to 
Pyrgiscus . 

Pyrgisaus  (96  described  species,  give  or  take)  has  the  largest  representation  in 
the  Province.  A few  species  were  so  singular  in  one  or  another  feature  that  identi- 
fication, for  me  at  least,  posed  no  problem.  However,  the  greater  majority  of  my  lots 
seemed  to  fall  into  a vast  "grey  area"  evidencing  all  the  myriad  variations  thus  far 
encountered  and  more.  Dali  & Bartsch  (1909)  keyed  Pyrgiscus  into  two  major  categories. 
In  the  first,  the  base  of  the  shell  lacks  spiral  sculpture  but  is  represented  only  by 
two  species.  Both  seem  distinctive.  I have  been  able  to  identify  one  from  my 
material  and  that  from  a single  specimen  (more  about  this  shell  later).  The  other 
major  category  contains  all  the  remaining  species  in  the  subgenus  divided  into  three 
sub-forms:  1)  axial  ribs  terminating  abruptly  at  the  periphery  2)  axial  ribs  passing 
feebly  over  the  periphery,  but  evanescing  or  fading  before  reaching  the  middle  of  the 
base;  and,  3)  ribs  extending  over  the  base  to  the  umbilical  area.  Sub-form  1 seemed 
easy  enough  to  diagnose  because  of  the  abrupt  termination  of  the  ribs.  But,  sub-forms 
2 and  3 brought  forth  my  twin  miseries — variation  and  intergradation.  From  my  view- 
point it  was  a very  subjective  question  of  choice.  So,  again  I lumped,  which  was 
another  relief. 

Pyrgisaus , sub-form  1 (some  18  species),  Chemnitzia  (12  species)  and 
StrioturboniZZa  (41  species  and  the  second  largest  representation)  all  have  sunken 
intercostal  spaces  ending  near  the  periphery  of  the  shell.  Allocation  depends  upon 
the  spiral  sculpture.  An  absence  of  striae  is  indicative  of  Chemnitzia.  Where  fine 
striations  are  present  the  placement  is  StrioturboniZZa  in  contradistinction  to  the 
stronger  spiral  lines  or  cords  of  Pyrgiscus . All  well  and  good  until  you  factored  in 
my  miserable  twin  miseries — variation  and  intergradation.  Where  do  the  fine  micro- 
scopic striations  of  StrioturboniZZa  end  and  the  stronger  than  microscopic  striations 
of  Pyrgiscus  begin?  And,  what  about  pits?  A few  species  in  each  of  these  two  sub- 
genera are  described  as  having  one  or  more  rows  of  spiral  pits,  wider  in  size  than  the 
striae  or  cords.  In  several  of  my  lots  these  are  evident  on  some,  but  not  all,  of  the 
shells.  Then  what  about  worn  shells — how  worn  is  worn,  until  the  microscopic  spirals 
might  be  erased?  In  some  questionable  lots  I can  discern  what  appear  to  be  traces  of 
fine  striae  and  in  others  none  at  all.  Strong  (1949)  refers  to  this  in  discussing  the 
characteristics  of  TurboniZZa  ( StrioturboniZZa)  c-b-adamsi  (Carpenter,  1857):  "...this 
is  very  variable  [referring  to  the  spiral  sculpture] , in  some  specimens  entirely  absent 
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and  in  others  easily  visible  with  a hand  lens.”  Incidentally,  Carpenter  described 
this  species  "without  spiral  sculpture"  under  Cherrmitzia. 

Turbonilla , s.s.3  (6  species)  and  Pyrgolampros  (6  species)  are  somewhat  similar 
in  appearance  as  in  each  the  axial  ribs  extend  toward  the  umbilical  region. 

Turbonilla,  s.s.,  as  with  Cherrmitzia  are  supposed  to  lack  spiral  sculpture. 

Pyrgolampros  like  Strioturbonilla  are  supposedly  finely  striated  and  are  closely  akin. 
They  might  even  be  lumped  together  and  keyed  as  with  Pyvgi-scus : sub-form  1 being 
Strioturbonilla , while  lumped  sub-forms  2 and  3 might  denote  Pyrgolampros . I'm  not 
sure  I can  easily  distinguish  a species  of  Turbonilla } s.s.3  although  I’ve  had  no 
trouble  (I  think)  with  at  least  some  of  the  Pyrgolampros . 

The  subgenus  Mommla  (12  species),  which  at  first  seemed  quite  distinctive, 
proved  as  confusing  as  most  of  the  others,  since  again  there  was  no  consistencey . 

Both  the  keys  by  Dali  & Bartsch  (1909),  and  by  Keen  (1971)  identify  this  group 
through  the  presence  of  varices.  But  also  listed  here  are  species  where,  according 
to  Dali  and  Bartsch,  no  external  varices  are  present,  but  are  represented  by  internal 
varices  or  lirations  on  the  outer  lip.  Several  of  my  growth  series  contain  shells 
evidencing  one  or  both  features.  Still  others,  sub-adults  or  juveniles  I suspect, 
seem  to  lack  both.  I have  several  lots  which  include  two  sub-adults  of  approximately 
equal  size.  They  exhibit  external  varices,  but  one  has  distinct  internal  lirations 
while  none  are  visible  on  the  second  shell  of  the  same  lot.  The  juveniles  in  some 
lots  could  easily  be  identified  or  misidentif ied  as  Pyrgisaus  where  the  Mormula 
characteristics  have  yet  to  develop. 

As  yet  no  mention  has  been  made  of  color  or  color  patterns.  Here  again,  in  many 
instances,  variability  seemed  the  norm  rather  than  the  exception.  Probably  one  of  the 
best  examples  of  this  comes  from  the  description  of  Turbonilla  (Pyrgisaus)  tenuioula 
(Gould,  1853)  prepared  by  Dali  & Bartsch  (1909).  They  remark  that  this  is  the  most 
variable  of  the  west  American  forms,  presenting  many  varieties  or  "incipient  species" 
and  then  state:  "Shell  slender  to  somewhat  stubby  and  inflated,  varying  in  color  from 
milk-white  [bet  they  were  dead  shells]  to  waxy  yellow  or  to  dark  brown,  variously 
banded  or  plain  monocolored...."  Possibly  because  Dali  and  Bartsch  had  over  500 
specimens  of  this  species  with  which  to  make  their  comparisons  they  listed  four 
synonyms.  It  seems  to  be  the  largest  group  of  a single  species  available  to  them  and 
most  of  the  other  authors.  I suspect  in  time  there  will  be  quite  a few  more  synonymies 
within  the  genus.  Strong  (1949)  alludes  to  this  in  discussing  variability  and  the 
"limits  of  variation."  He  felt  that  the  matter  best  be  left  to  later  workers.  I 
don't  blame  him. 

I'm  still  struggling  with  my  growth  series  and  really  haven't  spent  enough  time 
"studying"  the  smaller  lots  of  one  or  two  shells.  However,  already  I'm  rationalizing 
that  an  amateur  of  limited  resources  has  major  problems  in  identifying  these  little 
monsters.  Besides  the  twin  miseries  of  variability  and  intergradation  there  are 
numerous  other  perplexities  that  require  clarification.  In  many  instances  I found  no 
constant  feature  which  would  lead  to  the  conclusion  that  a particular  shell  was  an 
adult  or  another  was  a sub-adult  or  juvenile.  In  a few  cases  I've  observed  a callus 
developing  on  the  inner  lip  and  columella  which  could  indicate  a mature  shell.  But 
in  almost  all  of  my  series  the  outer  lips  show  no  great  difference,  all  being  thin 
and  very  fragile.  Interestingly,  several  specimens  which  seem  to  have  been  broken 
well  above  the  final  whorl  exhibit  a rather  thickened  outer  lip.  I suspect  it  was 
because  the  animal  continued  to  reinforce  the  structure  within  its  shell.  At  least 
one  described  type  appears  to  be  such  a specimen,  viz.,  Turbonilla  ( Strio turbonilla) 
oapa  Bartsch,  1926. 

I consider  the  nucleus,  initially,  the  most  important  diagnostic  feature,  since 
a number  of  my  growth  lots — taking  into  account  variability — are  inseparable  but  for 
nuclei  of  different  sizes  and/or  shapes  (Figures  1 and  2).  Thus,  I question  the 
viability  of  some  of  the  18  or  so  types  described  from  decollated  shells.  This  is 
especially  so  in  cases  where  there  is  no  indication  of  additional  specimens  taken 
with  the  nucleus  intact  or  where  the  type  also  has  lost  some  of  the  apical  whorls. 
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Even  where  the  nucleus  has  been  illustrated  I have  no  way  of  comparing  size  vis-a-vis 
others  as  there  is  no  constant  scale.  In  a few  instances  the  illustration  of  an 
elevated  nucleus  may  be  of  help. 

Then  there  is  the  problem  of  some  of  the  early  descriptions.  Quite  a few  are 
very  brief  and  lack  any  comparative  analysis.  Here  are  some  examples:  "In  the  key... 
this  species  would  take  a place  af ter ....  through  certain  resemblances,  but  differs 
from  that  species  in  even  more  particulars."  Or,  "The  character  of  the  upper  whorls 
slightly  rounded  rather  than  narrowly  shouldered...."  O.K.,  but  I'm  having  all 
sorts  of  trouble  because  of  variability.  Or,  "The  shell  differs  from  that  of.... in 
that  the  axial  ribs  are  protractive  rather  than  nearly  vertical...."  Now  my  eyesight 
may  be  rather  poor,  but  from  the  illustration  of  this  shell  I would  swear  the  ribs 
were  distinctly  retractive.  Do  I believe  the  description  or  my  eyes?  Or,  "It  is  a 
mature  specimen...."  and  "Although  the  type  specimen  is  not  fully  mature  it  should 
be  easily  recognized  by  the  shape  and  sculpture."  There  is  no  mention  in  either 
instance  of  additional  specimens  which  would  suggest  a means  of  comparison.  None  of 
this,  of  course,  has  helped  me  distinguish  between  adults  and  not-so-adults . Or, 
"...of  these  ribs  there  are  24  upon  the  third  to  fifth,  26  upon  the  sixth,  and  28 
on  the  seventh  whorl...."  and  "...on  each  whorl  about  forty  very  minute  slender 
ribs...."  These  two  descriptions  by  different  workers  are  of  the  same  type  specimen. 
Now  whom  is  a poor  benighted  and  bewildered  soul  to  believe? 

I suspect,  although  not  confirmed  to  my  satisfaction,  that  some  of  the  smaller 
described  species  may  prove  to  be  juveniles  of  maybe  sub-adults  and  that  several 
species  described  under  one  subgenus  may  have  been  described  under  another.  I have, 
for  instance,  a growth  series  from  the  upper  Gulf  where  three  of  the  middle-sized 
shells  strongly  suggest  a match  for  the  2.8  mm  holotype  of  Turboniila  (Chemnitzia) 
amortajadensis  Baker,  Hanna  & Strong,  1928  (Figure  3).  In  their  description  no  mention 
is  made  of  additional  specimens.  >v©  * o * 

At  a later  date  one  of  the 
authors,  Strong  (1949)  lists  a 
"second  specimen"  taken  at  La 
Paz  and  two  additional 
specimens  (no  sizes  given)  from 
the  type  locality,  San  Jose 
Island  in  the  Gulf.  So  I 
presume  the  holotype  was  the 
single  shell  from  which  the 
authors  made  their  determination. 

My  lot  contains  30  shells.  The 
three  that  seemingly  match 
grade  upward  through  15  more 
specimens,  the  largest  being 
just  under  4 mm  in  length. 

Without  the  growth  series  I 
seriously  doubt  that  I could 
have  recognized  whether  the 
larger  shells  are  mature 
adults . 

Lastly,  there  is 
geographical  distribution.  I 

have  no  material  collected  outside  the  Panamic  Province  so  I hesitate  to  make  even 
tentative  generalizations.  Within  the  Province,  however,  there  does  appear  to  be  a 
broad  geographic  dispersal  of  a number  of  species.  Take,  for  instance,  Turbonilla 
(Pyrgisous)  annettae  Dali  & Bartsch,  1909,  where  the  type  and  another  specimen  were 

dredged  in  401  fathoms  off  Manta,  Ecuador  (Figure  4).  The  sculptural  pattern  and 


o-m  q>y~  Vcy  to  s ' 5 

Figure  3.  Turbonilla  ( Chemnitzia) cf  amortajadensis 
Baker,  Hanna  & Strong,  1928.  Growth  series  dredged 
near  Puerto  Penasco,  Sonora,  Mexico. 

Photo:  David  K.  Mulliner 
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conformation  of  this  shell  was  quite 
unique.  I have  one  specimen  that 
approximates  this  species  (it  was 
mentioned  under  Pyrgiscus category  1) . 

Under  magnification  it  is  almost  an 
exact  replica,  albeit  of  slightly 
greater  length.  This  shell  was 
dredged,  dead,  in  50-55  fathoms  off 
Punta  Doble  near  Guaymas,  Sonora,  Mexico 
(Figure  5).  That  would  be  quite  a 
range  extension.  Turbonilla  (Careliopsis) 
stenogyra  Dali  & Bartsch,  1909,  is 
another  readily  distinguishable  species. 

The  type  locality  is  San  Hipolito  Point 
on  the  Pacific  side  of  Baja  California 
Sur.  Based  on  recordings  by  Baker, 

Hanna  & Strong  (1928)  and  Strong  & 

Hertlein  (1939),  Keen  (1971)  extended 
the  range  through  the  Gulf  of  California 
south  to  Panama.  Having  also  dredged 
this  shell  off  Salinas,  Ecuador,  I 
wonder  how  much  farther  south  (or  north 
for  that  matter)  this  tiny  rascal 
operates.  Then  there  are  a number  of 
citations  in  Keen  (1971)  of  species 
ranging  from  California  into  the  Gulf, 
e.g.,  Turbonilla  (Chemnitzia)  kelseyi 
Dali  & Bartsch,  1909,  all  of  which  leads 
to  a suspicion  of  broad  dispersal 
patterns . 

So,  what  conclusions  might  be 
drawn  from  this  modest  exercise  in 
identification?  I suspect  a 
redefinition  of  the  genus  will  be 

required,  including  a delineation  of  the  limits  of  variation  and  intergradation.  I 
think  George  Willett  in  1937  [see  Strong  (1949)]  may  have  put  the  problem  best: 

"Our  series  of  about  1,000  specimens  [these  were  fossils]  of  the  subgenus  Pyrgiscus 
clearly  demonstrates  that  many  of  the  features  generally  used  in  differentiation  of 
the  species  in  the  group  are  of  little  value.  Variation  in  number  and  strength  of 
both  spirals  and  axials  are  endless.  In  many  groups  undoubtedly  of  the  same  species, 
it  is  difficult  to  find  two  specimens  exactly  alike...."  Probably  some  refinement 
of  the  subgenera  also  would  be  in  order  as  Willett's  comments  might  well  apply  here 
too.  Just  the  work  on  the  individual  species  seems  daunting.  It  would  require  a 
comparison  of  all  type  material  against  subsequently  collected  growth  series  and 
would  have  to  include,  at  the  least,  all  eastern  Pacific  forms  to  amplify 
geographical  distribution. 


Figures  4 and  5.  T.  (Pyrgiscus)  annettae 
Dali  & Bartsch,  1909.  (4)  holotype,  from 
Dali  & Bartsch  (1909).  Length:  3.7  mm 
(5)  specimen  in  Koch  collection.  Length: 
±4.5  mm.  Photo:  David  K.  Mulliner 
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APPENDIX 


MODIFIED  KEY  TO  SUBGFNERA  OF  TOKBONTLLA 

[Adapted  from  Dali  & Bartsch  (1909),  with  notes 
taken  from  Keen  (1971)  and  Abbott  (1974)] 


X.  Spiral  sculpture  absent,  or 
of  microscopic  striations 
only.  Axial  ribs  strong. 

1.  Axial  ribs  between  the 

sutures  & on  the  base.  Turbonilla 


(No  spiral  sculp- 
ture. Prominent 
(axial  ribs  to  the 
(umbilical  region. 


2.  Axial  ribs  between  the 

sutures  only.  Chemnitzia 


Y.  Spiral  sculpture  present, 
stronger  than  microscopic 
striations.  Axial  ribs 
well  developed. 


(No  spiral  sculp- 
ture. Ribs  fuse  or 
(end  at  periphery; 
(costal  areas  sunken; 
(base  smooth. 


a.  Spiral  markings  of  strong 
incised  lines. 


Whorls  strongly 
shouldered. 


3.  Spiral  sculpture  of 
very  fine  incised 
lines. 


Dunkeria  (Whorls  tabulate;  in- 
[Pyrgis cuius  (cised  spiral  lines 
of  D.&  B.(1909)]  (on  spire  & base. 


4.  Spiral  sculpture  of 

of  incised  grooves  Barts chella 
& cords  of  about  [Dunkeria  of 
equal  strength.  D.&  B.(1909)] 


(Well  rounded  whorls; 
(strong  axial  ribs  & 
(spiral  cords  with 
(junctions  usually 
(subnodulous. 


5.  Summits  of  whorls 

not  strongly  Pyrgiscus 

shouldered . 

b.  Spiral  markings  of  very 
fine  striations. 


(Spiral  & axial 
(sculpture  strong; 
(whorls  evenly 
(convex. 


(Finely  & closely 

6.  Aperture  sBbqvAdvzte . strioturbonilla  (striated  on  spire 

(&  base. 


(Striations  present; 

7.  Aperture  suboval.  „ (intercostals  not 

Pyrgolampros  (groved_out. 

8.  Irregularly  disposed 

varices,  externally  Mormula 
&/or  within  outer  lip. 


Turbonilla  s.s. 


Chermitzia 


Dunkeria 


Bartschella 
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9.  Axial  sculpture  reduced 

to  mere  threads.  Careliopsis 

10.  Spiral  keels  present.  Cingulina 


(Very  fine  reticu- 
(lated  sculpture. 


11.  Axial  ribs  feeble, 

usually  only  developed 

on  the  early  whorls.  pty cheulimella 


12.  Basal  cord  or  keel 

entering  aperture.  Asmunda 

13.  Colunella  with  a strong 

fold-  Ugartea 


Pyrgiscus 


Strioturboni l la 


Careliopsls  Cingulina 
[Illustrations  from 


Pty  cheulimella 
Dali  and  Bartsch  (1909) 


Asmunda  JJgargea 

and  Keen  (1971)] 
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CLUB  NEWS 


COME  TO  THE  BIZARRE  BAZAAR — MAY  20,  1990 

On  Sunday  afternoon.  May  20th,  beginning  at  1:00  P.M.,  members  and  guests  will 
gather  in  the  Hertz's  garden  at  3883  Mt.  Blackburn  Ave,  San  Diego  92111  (see  map  on 
last  page)  for  the  second  annual  Bizarre  Bazaar.  They  will  bring  their  tables  or 
stands  to  display  their  shells  and  admire,  swap,  buy  or  just  "talk"  shells. 

Come  and  join  the  fun.  For  further  information  call  Carole  Hertz  (277-6259). 

THE  SAN  MIGUEL  ISLAND  DIVE  TRIP  IS  SCHEDULED 

Plans  have  been  made  for  another  dive  trip  to  San  Miguel  Island  on  September 
16  and  17.  The  trip  will  leave  from  Ventura  Harbor.  For  further  information  call 
Larry  Buck  (792-5404),  John  Jackson  (579-1084)  or  Kim  Hutsell  (232-2842). 


THE  ANNUAL  SAN  DIEGO  SHELL  CLUB  AUCTION/POTLUCK — APRIL  21,  1990 

Auction  fever  soared  at  the  San  Diego  Shell  Club's  annual  auction/potluck  at 
Wes  Farmer's  clubhouse.  One  of  the  most  popular  events  of  the  year,  the  auction/ 
potluck  was  filled  with  the  excitement  of  bidding  hysteria.  Among  the  sensational 
treasures  auctioned  were  a handsome  Cypraea  aurantium  (Golden  Cowry)  and  two  fine 
Pleurotomariidae  (slit  shells)  An  exquisite  drawing  of  Mureariella  bojadorensis  by 
Anthony  D'Attilio  also  went  under  the  gavel.  This  year  the  Silent  Auction  yielded 
everything  from  malacological  publications  to  a heavy  bag  of  terebrids  and  mounted 
coral  pieces.  Mountains  of  food,  from  tossed  salads  to  enchiladas  to  exciting 
casseroles  were  readily  available  with  beverages  during  the  popular  potluck  dinner. 
Our  energetic  auctioneers  were  Larry  Buck,  Carole  Hertz  and  Kim  Hutsell.  Margaret 
Mulliner  painstakingly  recorded  the  auctioned  items  and,  as  always,  Festivus 
photographer  Dave  Mulliner  recorded  the  evening  for  the  archives.  We  extend  our 
sincerest  gratitude  to  Wes  Farmer  for  making  the  clubhouse  available  to  us  for  this 
truly  fun  event. 

Wayne  Reed 


The  Club  thanks  all  of  those  who  contributed  to  make  the  Auction/Potluck 
the  financial  and  social  success  it  was.  Listed  below  in  alphabetical  order  are 
the  names  of  those  who  donated  to  the  auction. 


Edward  & Patricia  Boyd 

Hugh  & Marge  Bradner 

Billee  Brown 

Larry  Buck 

Ray  Calabrese 

Larry  Catarius 

Wes  Farmer 

Richard  & Ginny  Herrmann 
Jules  & Carole  Hertz 
Kim  & Linda  Hutsell 
John  Jackson 
Mike  Johnson 


Lorene  Irwin 
Kirstie  Kaiser 
John  LaGrange 
Ken  & Marge  Lindahl 
Barbara  Myers 
Rick  Negus 
Suzanne  Parlett 
Wally  Robertson 
Don  Shasky 
Silver  Sea 

Doug  Von  Kriegelstein 
Ed  & Helen  Voso 


NEW  MEMBERS 

Arnold,  Terry,  2975  B St.,  San  Diego,  CA  92102,  235-8181 

Hamilton,  Ian,  6640  Linda  Vista  Rd.,  Apt.  C-6 , San  Diego,  CA  92111,  278-6213 

Meier,  John,  4102  Wynford  Circle,  Pensacola,  FL  32504 

Schuler,  Martin,  746  Ash  Ave.,  Chula  Vista,  CA  92010,  426-8987 
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STUDENT  RESEARCH  GRANT  IN  MALACOLOGY  ANNOUNCED 

The  Western  Society  of  Malacologists  in  conjunction  with  the  Santa  Barbara 
Shell  Club  announce  the  availability  of  grants  to  support  student  research  in 
malacology.  Applicants  must  be  full  time  students  in  formal  graduate  or  undergraduate 
degree  programs  with  thesis,  dissertation  or  research  projects  focused  primarily  on 
the  systematics,  biology,  ecology  or  paleontology  of  marine,  terrestrial  or  fresh- 
water mollusks.  Research  currently  in  progress  or  beginning  in  the  1990-1991 
academic  year  will  be  considered. 

One  or  more  research  grants  up  to  $1500  are  available.  Completed  applications 
must  be  received  no  later  than  31  July  1990. 

1990  GREATER  SAN  DIEGO  SCIENCE  AND  ENGINEERING  FAIR  WINNER  CHOSEN  BY  CLUB 

The  San  Diego  Shell  Club,  a participant  in  the  Science  Fair  since  1973,  chose  as 

its  1990  winner,  Brett  Elliott  Pisor,  a tenth  grader  at  Serra  High  School,  whose 
winning  project  was  "Invertebrates  in  Different  Species  of  Kelp  Holdfasts." 

Brett  will  attend  the  May  Club  meeting  at  which  time  he  will  present  an  overview 

of  his  winning  project  and  receive  his  award,  Brett  has  chosen  the  book, 

Invertebrate  Zoology  by  Robert  D.  Barnes. 


L*J  h-3 

to  co  nr 


CONE  TO  THE  BIZARRE  BAZAAR 


ISSN:  0738-9388 


library 

JUN2 


m I 

k ' J 


, A.  M.  N.  H 

THEvFESTIVUS 

A publication  of  the  San  Diego  Shell  Club 


Volume:  XXII 


June  14,  1990 


Number:  6 


CLUB  OFFICERS 
President 
Vice  President 
Secretary  (Corres.  ) 
Secretary  (Record.  ) 
Treasurer 

FESTIVUS  STAFF 
Editor 

Photographer 


Kim  Hutsell 
David  K.  Mulliner 
Richard  Negus 
Wayne  Reed 
Margaret  Mulliner 

Carole  M.  Hertz 
David  K.  Mulliner 


MEMBERSHIP  AND  SUBSCRIPTION 
Annual  dues  are  payable  to  San  Diego 
Shell  Club.  Single  member:  $10.00; 
Family  membership:  $12.00; 

Overseas  (surface  mail):  $12.00; 
Overseas  (air  mail):  $25.00. 

Address  all  correspondence  to  the 
San  Diego  Shell  Club,  Inc.,  c/o  3883 
Mt.  Blackburn  Ave.,  San  Diego,  CA  92111 

Single  copies  of  this  issue:  $5.00. 
Postage  is  additional. 


The  Festivus  is  published  monthly 
except  December.  The  publication 
date  appears  on  the  masthead  above. 


SCIENTIFIC  REVIEW  BOARD 
R.  Tucker  Abbott 

American  Malacologists 

Eugene  V.  Coan 

Research  Associate 

California  Academy  of  Sciences 

Anthony  D'Attilio 

2415  29th  Street 

San  Diego3  California  92104 

Douglas  J.  Eernisse 

University  of  Michigan 

William  K.  Emerson 

American  Museum  of  Natural  History 

Terrence  M.  Gosliner 

California  Academy  of  Sciences 

James  H.  McLean 

Los  Angeles  County  Museum 

of  Natural  History 

Barry  Roth 

Research  Associate 

Santa  Barbara  Museum  of  Natural  History 
Emily  H.  Vokes 
Tulane  University 

Meeting  date:  third  Thursday,  7:30  PM, 
Room  104,  Casa  Del  Prado,  Balboa  Park. 


PROGRAM 

A BOAT  TRIP  TO  THE  ISLANDS  IN  THE  SEA  OF  CORTEZ 

Jorge  Zorri1la,  diver  and  veteran  Baja  traveler  on  both  land  and  sea,  will 
present  a slide  trip  through  the  islands  of  the  Gulf  of  California. 
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CLUB  NEWS 

FROM  THE  MINUTES  - SAN  DIEGO  SHELL  CLUB  MEETING  - May  17,  1990 

After  a brief  welcome  and  introduction  of  guests  by  President  Kim  Hutsell, 

Carole  Hertz  introduced  the  1990  Club  Science  Fair  winner,  Brett  Pisor,  who  had 
brought  in  his  winning  project  display  and  gave  a brief  overview  of  his  project, 
"Invertebrates  in  Different  Species  of  Kelp  Holdfasts."  Brett,  a tenth  grader  at 
Serra  High  School,  was  also  one  of  the  winners  in  cue  Zoology  division  and  invited 
to  present  his  project  in  Los  Angeles.  After  the  summation  of  his  project,  Brett 
was  presented  with  his  book  award.  His  choice  was  Barnes'  INVERTEBRATE  ZOOLOGY. 

Program  chairman,  Dave  Mulliner  then  introduced  the  speaker  for  the  evening, 

Dr.  Henry  Chaney  of  the  Santa  Barbara  Museum  of  Natural  History,  who  spoke  on  his 
recent  collecting  trip  to  Madagascar.  An  overflow  crowd  was  treated  to  a vastly 
entertaining  and  well-researched  slide  program  on  Madagascar,  touching  on  the 
history,  culture,  geography,  animal  and  plant  life  and  the  group's  enjoyable  pursuit 
of  shells  in  this  exotic  country.  Hank  ended  his  presentation  with  a few  slides  and 
commentary  on  the  exciting  building  program  in  progress  at  the  Santa  Barbara  Museum 
of  Natural  History.  In  conjunction  with  the  program,  Don  Pisor  brought  in  a 
beautiful  display  of  shells  from  Madagascar. 

Following  the  refreshment  break  with  cookies  provided  by  Margaret  Mulliner, 
there  was  a short  business  meeting.  Announcements  of  the  San  Miguel  Dive  Trip  on 
September  16-17th  and  the  Bizarre  Bazaar  on  May  20th  were  made. 

The  shell  drawing  was  won  by  Adrian  Valli. 

THE  SECOND  ANNUAL  BIZARRE  BAZAAR 

On  Sunday  afternoon  May  20th,  twenty-five  Club  members  and  guests  gathered  on 
the  Hertz's  patio  bringing  their  shells  (and  tables  for  setup).  It  was  a jovial, 
social  group  that  wheeled  and  dealed  and  admired  the  many  beautiful  shells  displayed. 
It  was  great  fun.  Those  attending  are  already  awaiting  a repeat  next  year. 

THE  ANNUAL  SEPTEMBER  PARTY 

The  date,  Saturday  evening  September  22nd,  has  been  selected  for  the  annual 
September  garden  party.  No  theme  has  yet  been  chosen  and  a garden  is  needed.  If 
you  would  like  to  host  the  September  party,  please  contact  either  Kim  Hutsell 
(232-2842)  or  Larry  Buck  (792-5404). 

THE  SAN  MIGUEL  DIVE  TRIP 

The  San  Miguel  dive  trip  is  set  for  September  16th  and  17th.  Those  wishing  to 
be  included  must  have  the  cost  paid  by  June  15th.  For  further  information, 
contact  Larry  Buck  (792-5404) , John  Jackson  (579-1084)  or  Kim  Hutsell  (232-2842) . 

NEW  MEMBERS 

Academy  of  Natural  Sciences  of  Philadelphia,  c/o  Dr.  Robert  Robertson,  19th  and 
the  Parkway,  Logan  Square,  Philadelphia,  PA  19103 
Armstrong,  Blair , 8009  Calle  de  la  Plata,  La  Jolla,  CA  92037.  459-7463 

Erickson,  Brett  & Margie,  611  Lemon  Ave.,  Vista,  CA  92084.  758-9245 

Montoya,  Michel,  P.0.  Box  6327,  1000  San  Jose,  Costa  Rica 

JACKSONVILLE  SHELL  CLUB'S  TWENTY-SIXTH  SHELL  SHOW 

The  Jacksonville  Shell  Club  will  hold  its  26th  shell  show  from  Friday  June  22nd 
to  Sunday  June  24th  at  the  Jacksonville  Beach  Flag  Pavillion,  101  North  Second  St., 
Jacksonville  Beach,  FL  32225.  A banquet  will  be  held  on  Friday  evening  and  an  auction 
on  Saturday  evening.  For  additional  information  contact  Mrs.  Nellie  Hawley  (904)  641- 
4606. 
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CYMATOSYRINX  (ELAEOCYMA)  EMPYROSIA  (DALL,  1899) 
DREDGED  OFF  CORONADO,  CALIFORNIA 

JULES  HERTZ 

3883  Mt . Blackburn  Avenue,  San  Diego,  California  92111 


In  February  1989,  Club  members  Larry  Buck,  Kim  Hutsell,  and  John  LaGrange 
obtained  some  specimens  of  Cymato syrinx  (Elaeocyma)  empyrosia  (Dali,  1899),  while 
dredging  in  a silty  mud  substrate  at  depths  of  55  to  91  meters  (30-50  fathoms),  west 
of  Coronado,  California.  The  species  has  a reported  range  from  San  Pedro  to  San 
Diego,  California  (Abbott,  1974),  and  the  specimens  are  the  first  I've  seen  in  more 
than  20  years  of  collecting  in  the  San  Diego  area  (Figures  1 and  2).  The  original 
Dali  description  follows: 

"Shell  solid,  with  a high  acute 
spire  and  polished  surface;  color 
yellowish  with  a burnt  sienna  brown  tint 
on  the  later  whorls,  a paler  peripheral 
band  develops  white  patches  where  it 
crosses  the  ribs;  transverse  sculpture 
of  (about  11)  slightly  oblique  somewhat 
flexuous  ribs,  obsolete  below  the  peri- 
phery and  upon  the  anal  fasciole,  sharp- 
est on  the  earlier  whorls;  Spiral  sculp- 
ture of  coarse,  sometimes  nearly  obsolete 
threads,  most  obvious  below  the  periphery; 
whorls  nine,  the  nucleus  lost  in  the 
specimen;  aperture  short,  wide,  with  a 
deep  wide  notch  leaving  a wide  fasciole, 
a callous  lump  above  the  notch  on  the 
body,  and  a rather  strong  whitish  callus, 
externally  brown-edged,  on  the  pillar; 
siphonal  notch  wide  with  a marked  fas- 
ciole, the  canal  slightly  recurved.  Lon. 
of  shell  31,  of  last  whorl  16;  of  aper- 
tural  10,  max.  diam.  10  mm. 

Found  in  deep  water  off  San  Pedro, 

Cala.,  by  Mr.  and  Mrs.  T.S.  Oldroyd. 

This  species  resembles  D. 
unimaculata  Sowerby,  but  is  smaller  with 
a different  coloration,  with  less  nodular 
and  more  oblique  ribs,  and  more  slender 
form.  Though  not  the  largest,  it  is 
perhaps  the  most  elegant  Pleurotomoid 
of  alta  California." 

A review  of  the  turrid  collection 
at  the  San  Diego  Natural  History  Museum 
revealed  lots  of  C . (E .)  empyrosia  from 

Catalina  Island  (SDNHM  29851,  29850  and  40092),  Newport  Beach  (SDNHM  57813)  and  Long 
Beach  (SDNHM  22672).  The  species  looks  very  similar  to  Imaclava  unimaculata  (Sowerby, 
1834)  and  Calliclava  aegina  (Dali,  1919),  both  from  the  Gulf  of  California. 

Dali  (1899)  described  Cymatosyrinx  (Elaeocyma)  empyrosia  as  a Drillia  but  didn't 
figure  it  until  1902.  Dali  (1918)  described  the  genus  Elaeocyma  and  designated  Drillia 
empyrosia  as  the  type  species.  In  1927,  he  made  Elaeocyma  a subgenus  of  Cymatosyrinx. 


Figures  1 and  2.  Cymatosyrinx  (Elaeocyma) 
empyrosia  (Dali,  1899)  2 specimens  dredged 
off  Coronado  California.  (l)dorsal  view  of 
specimen  29.4  mm  L (2)  apertural  view  of 
specimen  26.0  mm  L.  Buck  collection. 

Photo:  David  K.  Mulliner 
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Grant  and  Gale  (1931:576)  considered  Cymatosyvinx  empyvosia  a possible  synonym  of 
Clavus  (Cymatosyvinx)  pallidas  (Sowerby,  1834),  but  C.  (C.)  pallidus  has  a white 
shell  whereas  empyvosia  is  consistently  amber— colored . The  sinuous  axial  ribs  of 
the  rare  CalUclava  pallida  (see  McLean  in  Keen,  1971)  recurve  in  the  opposite 
direction  to  those  in  Cymatosyvinx  ( Elaeocyma ) empyvosia.  Abbott  (1974)  retained  the 
name  Cymatosyvinx  ( Elaeocyma ) empyvosia  (Dali,  1899). 
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BEHAVIOR  OF  COEXISTING  PREDATORY  GASTROPODS 
IN  ST.  JOSEPH'S  BAY,  FLORIDA 

DAVID  P.  BERSCHAUER 
16  Primrose,  Laguna  Hills,  California  92656 

In  the  quiet  waters  of  St.  Joseph's  Bay,  along  the  Gulf  Coast  of  Florida,  a 
number  of  large  predatory  gastropods  coexist  in  the  dense  sea  grass  beds.  These 
gastropods  can  be  divided  into  two  categories  which  I term  primary  predators  and 
ultimate  predators.  The  primary  predators  prey  almost  exclusively  upon  bivalves  and 
herbivorous  gastropods  while  the  ultimate  predators  feed  on  otner  predatory 
gastropods . 

In  St.  Jd-seph's  Bay  the  primary  predators  are:  Sine  perspective  (Say,  1831); 
Polinices  duplicatus  (Say,  1822);  Phyllonotus  porrrum  (Gmelin,  1791);  Chicoreus  florifer 
dilectus  (A.  Adams,  1855);  Busycon  sinistre  Hollister,  1958  [previously  known  as 
P.  contrarie  (Conrad,  1840)  see  Turgeon,  et  al,  1988:80];  and  Busycotypus  spirate 
(Lamarck,  1816).  The  ultimate  predators  in  St.  Joseph's  Bay  are:  Pleuroploca 
gigantea  (Kiener,  1840);  Fasciolaria  tulipa  (Linnaeus,  1758),  and  Fasciolaria  lilie 
lilie  Fischer,  1807. 

The  primary  predators  may  also  be  divided  into  two  functional  groups  based  on 
how  they  gain  access  to  their  prey:  those  which  drill  ( [Polinices  duplicatus , Sine 
perspective,  Phyllonotus  pomum , and  Chicoreus  florifer  dilectus ),  and  those  which 
force  their  prey  open  {Busy con  sinistrum  and  Busycotypus  spiratum ) . 

Busycon  sinistrum  has  a thicker  shell  than  Busycotypus  spiratum,  and  thus  can 
"easily"  pry  hard  shelled  bivalves  using  its  aperture  lip  as  a wedge.  On  the  other 
hand  B.  spiratum  is  thin  shelled,  making  it  a poor  pryer.  However,  B.  spiratum  has  a 
much  larger  foot  relative  to  its  body  size,  and  moves  faster  so  it  is  capable  of 
capturing  scallops  and  other  gaping  bivalves.  In  addition  B.  spiratum  preys  upon 
gastropods  occasionally. 

The  drilling  predators  (P.  duplicatus,  S.  perspective,  P.  pome,  and  C.  florifer 
dilectus)  are  similar  in  size  and  all  feed  primarily  upon  Chione  cancellata  (Linnaeus, 
17 58),  Trachy cardie  egmontiane  (Shuttleworth,  1856),  and  Carditamera  floridana 
(Conrad,  1838),  all  of  which  are  small,  filter  feeding,  hard  shelled  clams  (Paine, 
1963a).  Chione  cancellata  is  by  far  the  most  abundant  clam  in  the  seagrass  beds  of 
St.  Joseph's  Bay  (pers.  obs.).  Both  P.  pome  and  C.  florifer  dilectus  are  relatively 
common  surface  species,  and  are  potential  competitors  for  their  prey  C.  cancellata 
(Paine,  1963a) . 

Large  ultimate  predators  like  Pleuroploca  gigantea,  Fasciolaria  tulipa,  and 
Fasciolaria  lilie  lilie,  which  eat  other  gastropods  as  they  encounter  them,  are 
limited  only  by  strength.  Typically  they  can  only  force  open  and  eat  prey  less  than 
85%  of  their  body  size  (Paine,  1963b).  Thus  the  species  of  gastropods  that  fall  prey 
to  them  depends  upon  the  relative  size  of  the  predator  and  the  prey  encountered,  as 
well  as  abundance  and  distribution  of  each  (Paine,  1963b;  Wells,  1958). 

Since  P.  pome  and  C.  florifer  dilectus  are  relatively  common  and  small  in 
comparison  to  the  ultimate  predators,  they  are  probably  among  the  principal  prey. 

B.  spirate  is  also  a common  prey  species. 

Vermeij  (1982)  distinguishes  three  phases  of  a predator-prey  encounter:  one,  the 
recognition  or  detection  phase;  two,  the  pursuit  or  escape  phase;  and  three,  the 
subjugation  or  resistance  phase.  In  the  presence  of  fish,  lobster,  crab,  and 
octopus  predators,  most  other  mollusks  cannot  escape  and  must  rely  on  either 
camouflage  (morphological  or  a habitat  refuge),  toxicity,  or  resistance.  In  the 
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presence  of  starfish  and  molluscan  predators  (other  than  octopi) , gastropods,  pectens, 
and  cockles  exhibit  escape  reactions  (Gonor,  1964). 

Many  mollusks  have  strong  chemosensory  abilities,  both  predator  and  prey  (Gonor, 
1964;  Gore,  1966;  Snyder  & Snyder,  1971;  Weldon,  1981;  Engstrom,  1982;  Atema,  1985). 
Mollusks  recognize  prey  (or  predators)  either  from  being  downstream  and  receiving 
chemosensory  input,  from  contacting  a mucous  trail,  or  from  contacting  the  prey 
species  itself  (Snyder  & Snyder,  1971;  Garrity  & Levings,  1981).  Predators  often 
follow  prey  mucous  trails  to  find  prey  (Snyder  & Snyder,  1971;  Garrity  & Levings, 
1981).  If  a prey  species  is  able  to  chemically  sense  the  predator  upon  its  approach, 
it  has  a chance  to  flee  and  avoid  contact.  Further,  prey  can  avoid  being  detected  by 
predators  if  they  remain  downstream  from  them,  finding  refuge  in  temporary  predator- 
free  areas. 

Upon  contact,  a prey  species  generally  will  exhibit  some  kind  of  escape  reaction. 
These  reactions  include  violent  twisting  of  the  shell,  kicking  with  the  foot,  stabbing 
with  the  operculum,  and  biting  with  the  proboscis  (Gonor,  1964;  Gore,  1966;  Snyder  & 
Snyder,  1971;  Berg,  1975;  Weldon,  1981;  Engstrom,  1982).  If  a prey  species  is 
unsuccessful  in  its  escape  reaction,  it  may  die;  thus  the  innate  escape  reactions  of 
prey  species  are  a selective  pressure  in  the  evolution  of  innate  behavior. 

Depending  upon  the  predation  pressure  over  geological  time,  prey  species  escape 
responses  may  become  very  distinct  to  different  predators.  In  order  to  gain  some 
insight  into  how  so  many  large  predatory  gastropods  can  coexist  in  St.  Joseph’s  Bay 
I conducted  behavioral  studies  of  the  ultimate  predator  species  present  in  the  bay  and 
potential  prey  species. 

Since  the  waters  off  the  Gulf  Coast  are  seldom  clear  enough  to  see  more  than  a 
few  feet,  field  observations  of  predator  prey  encounters  are  rare.  I personally 
collected  a number  of  P.  gigantea 3 F.  tulipa3  F.  lilium  lilium 3 B.  sinistvum3  and 
B.  spivatum  from  St.  Joseph's  Bay,  and  brought  them  to  the  Florida  State  University 
Coastal  Laboratory.  The  snails  were  put  in  separate  tanks  to  acclimate.  A large 
water  table  lined  with  sand  from  St.  Joseph’s  Bay  was  used  for  the  encounters,  and  the 
behavioral  responses  of  both  the  predator  and  the  prey  were  observed. 

The  first  thing  I discovered  was  that  both  species  of  Fasciolavia  were  able  to 
detect  the  presence  of  Fleuvoploca  gigantea  from  a distance  of  six  feet.  At  this 
distance  both  Fasciolavia  species  turned  around  abruptly  and  fled  at  a considerable 
speed . 

At  closer  distances,  without  so  much  as  being  in  contact  with  P.  gigantea3 
Fasciolavia  species  exhibited  a kick  response,  violently  thrusting  their  foot  from 
side  to  side  until  the  operculum  dug  into  the  sand,  upon  which  time  the  force  of  the 
kick  propelled  the  Fasciolavia  off  the  sand  and  more  than  a foot  across  the  surface. 
The  Fasciolavia  would  then  flee  from  the  P.  gigantea.  This  kick  response  was  also 
observed  when  Fasciolavia  came  into  contact  with  P.  gigantea  and  in  every  case  I 
observed  there  was  a successful  escape. 

I then  tested  the  chemosensory  abilities  of  both  Fasciolavia  with  seawater  from 
the  mantle  cavity  of  a P.  gigantea , and  plain  seawater  as  a control.  Using  a pipette 
I released  the  seawater  into  a tank  containing  only  one  Fasciolavia , and  observed  the 
response.  Plain  seawater  elicited  no  response.  Seawater  from  the  mantle  cavity  of 
P.  gigantea  elicited  the  kick  response,  approximately  four  times  more  frequently  with 
P.  tulipa  than  F.  liliim  lilivm. 

Between  Fasciolavia  species  the  same  kick  response  was  exhibited  by  F.  liliim 
lilium  3 when  in  contact  with  F.  tulipa.  This  response  between  Fasciolavia  species  had 
been  previously  noticed  (Wells,  1970),  but  has  not  received  much  attention.  Similarly 
F.  liliim  liliim  avoided  F.  tulipa , and  appeared  able  to  sense  it  at  a distance.  Plain 
seawater  elicited  no  response,  while  seawater  from  the  mantle  cavity  of  F.  tulipa 
elicited  a kick  response. 

Both  B.  sinistvum  and  B.  spivatum  were  ignored  by  p m lilium  lilium  an<3  F.  tulipa. 
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When  a chance  contact  occurred  between  a F.  tulipa  and  a B.  spiratum 3 the  B.  spiratum 
bit  the  F.  tulipa  on  the  foot  with  its  proboscis,  and  the  F.  tulipa  then  exhibited  the 
kick  response.  I observed  this  biting  response  only  a few  times  over  the  course  of 
many  months. 

Both  B.  sinistrum  and  B.  spiratum  avoid  P.  gigantea,  but  exhibit  no  kick  response, 
and  no  escape  response  to  mantle  cavity  water.  Upon  contact  with  a P.  gigantea3  both 
B.  sinistrum  and  B.  spiratum  twist  their  shell  rapidly  from  side  to  side.  This 
twisting  action  makes  it  difficult  for  P.  gigantea  to  get  a hold  of  the  potential 
prey's  shell.  However,  when  P."  gigantea  does  get  a grip  on  the  potential  prey's  shell, 
this  twisting  is  an  ineffective  escape. 

In  conclusion,  the  escape  response  of  FasoioZaria  species  involves  a violent 
kick  which  is  highly  effective  in  deterring  large  predatory  gastropods.  The  escape 
response  of  B.  sinistrum  and  B.  spiratum  involves  a rapid  twisting  of  the  shell,  which 
is  often  ineffective  in  avoiding  large  predatory  gastropods,  but  which  may  be  very 
effective  in  deterring  small  drilling  predators  such  as  Chicoreus  florifer  dileotus. 

The  characteristic  biting  with  the  proboscis,  exhibited  by  both  B.  sinistrum  and 
B.  spiratum  may  deter  P.  tulipa  but  it  is  unknown  if  it  will  deter  P.  gigantea. 

From  these  behavioral  observations  one  can  conclude  that  the  FasoioZaria  species 
largely  ignore  the  B.  sinistrum  in  nature.  One  can  also  conclude  that  both 
FasoioZaria  species  have  evolved  a strong  chemosensory  ability  to  avoid  P.  gigantea3 
and  a fairly  effective  escape  response.  Since  this  escape  response  is  so  effective, 
FasoioZaria  probably  are  a smaller  portion  of  the  diet  of  P.  gigantea  than  is  Busyoon. 

In  prey  species  preference  tests,  conducted  in  a covered  tank  overnight  and 
observed  once  every  two  hours,  P.  gigantea  consistently  was  able  to  capture  and  eat  B. 
spiratum  whereas  P.  ZiZivm  lilium  and  P.  tulipa  were  found  uneaten.  Most  B. 
sinistrum  found  in  the  bay  were  too  large  for  P.  gigantea  to  subdue.  It  is  highly 
likely  that  P.  gigantea  is  able  to  capture  and  eat  small  B.  sinistrum  and  any  B. 
spiratum  that  it  encounters. 

Since  P.  gigantea  is  a relatively  uncommon  species,  it  probably  has  less  of  an 
impact  upon  prey  species  than  FasoioZaria  or  Busyoon.  Small  B.  sinistrum  are  found 
infrequently,  possibly  because  of  predation  pressure  by  P.  gigantea.  Larger  B. 
sinistrum  are  those  which  survive  long  enough  to  grow  to  a size  that  makes  them 
practically  safe  from  predators. 

The  ultimate  predator  species  are  able  to  coexist  in  St.  Joseph's  Bay  because 
they  are  widely  dispersed  and  have  developed  fairly  successful  escape  responses,  and 
do  not  have  greatly  overlapping  diets.  P.  lilium  lilium  and  P.  tulipa  are  much  more 
common  than  B.  spiratum 3 possibly  because  they  have  a more  effective  escape  response. 
Thus,  FasoioZaria  species  may  have  a greater  impact  upon  the  availability  of  dead 
shells  as  hard  substrate  for  encrusting  organisms,  homes  for  hermit  crabs  and  octopi 
in  vacancy  chains,  and  the  mollusk  community  at  large  (Buttersworth , 1982;  Wilbur  & 
Herrnkind,  1982). 
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Shells  of  the  month:  bivalves 
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CLUB  NEWS 


FROM  THE  MINUTES  - SAN  DIEGO  SHELL  CLUB  MEETING  - JUNE  21,  1990 

The  speaker  of  the  evening  was  Mr.  Jorge  Zorrilla,  certified  SCUBA  instructor 
whose  30  years  of  diving  experience  has  included  extensive  undersea  exploration 
up  and  down  the  Baja  peninsula.  ^He  gave  us  a slide  trip  through  the  islands  of  the 
Gulf  of  California.  Jorge’s  presentation  included  some  fascinating  early  photos  of  Ba 
California  from  Isla  Angel  de  la  Guarda  to  San  Felipe.  We  were  especially  awed  by 
his  breathtaking  slides  of  delicate  but  elegant  basket  stars  and  his  expertise  on 
gorgonians  made  his  photos  of  these  spectacular  and  colorful  sea  fans  all  the  more 
interesting.  We  thank  Jorge  for  a truly  marvelous  presentation. 

The  upcoming  Fall  Party  on  Saturday  evening  September  22nd  was  discussed  but 
a host  is  still  needed.  If  you  are  willing  to  "lend"  your  garden,  please  contact 
Hither  Kim  Hutsell  (232-2842)  or  Larry  Buck  (792-5404). 

Wes  Farmer  mentioned  that  the  San  Diego  Botanical  Society  has  voted  that  the 
San  Diego  Shell  Club  can  display  framed  photographs  on  the  walls  of  our  meeting  room. 

The  door  prize  was  won  by  Jeremy  Hutsell. 


Wayne  Reed 

OF  SEA  AND  SHORE  RESUMES  PUBLICATION 

Tom  Rice,  editor  and  publisher  of  the  quarterly  magazine  OF  SEA  AND  SHORE,  from 
1970  to  1983  announces  that  he  will  resume  publication  in  September  1990  with  the 
same  format  and  type  of  articles — each  issue  having  at  least  48  pages.  Subscription 
rates  for  U.S.  addresses  is  $12.00.  For  further  information,  contact  Tom  Rice  at 
P.0.  Box  219,  Port  Gamble,  WA  98364  or  call  (206)  297-2426. 

FUND  RAISING  POSTCARDS 

The  Shell  Museum  and  Educational  Foundation  on  Sanibel  Island  is  offering  "a  larg 
booklet  containing  24  removable  postcards  showing  colorful  photographs  of  unique  shell 
such  as  Springer’s  Top-shell  and  the  Harp  Dove-shell....  Jointly  published  by  the 
Shell  Museum  and  Dover  Publications  of  New  York,  the  booklet  has  a lively  text  about 
each  species  by  Dr.  R.  Tucker  Abbott  and  the  story  of  the  new  Shell  Vision  Bank.  The 
proceeds  from  the  sales  of  the  postcards  go  towards  the  new  educational  foundation  on 
Sanibel.  A single  copy  sells  for  $4.95,  plus  $1.05  for  mailing  and  sales  tax.... 

Remit  to  "The  Shell  Museum",  Box  9,  2440  Palm  Ridge  Rd . , Sanibel,  FL  33957  or 
American  Malacologists,  Inc.,  P.0.  Box  2255,  Melbourne,  FL  32902. 

NEW  MEMBERS 

Academy  of  Natural  Sciences  of  Philadelphia,  c/o  Robert  Robertson,  19th  and  the 
Parkway,  Logan  Square,  Philadelphia,  PA  19103 
Deschaine,  Lewis,  3029  Silver  Lake  Rd.,  St.  Anthony,  MN  55418 
Johnson,  Sandy,  295  Meadowlark  Lane,  Aptos,  CA  95003 
Lucum,  Lois  M. , 702  Alder,  Edmonds,  WA  98020 
Skinner,  Drew  V.,  Jr.,  P.0.  Box  208,  Bremerton,  WA  98310 
Welty,  Stephen  L.,  P.0.  Box  639,  Dubois,  WY  82513 
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SHELL  COLLECTING  OFF  PLAYA  DE  COCOS,  COSTA  RICA 

LARRY  BUCK 

2534  Via  Pisa,  Del  Mar,  California  92014 


LIBRARY 

JUL  2 0 1990 

A.  M.  N.  H. 


In  May  1989,  Ron  McPeak  (marine  biologist,  author/underwater  photographer,  and 
beetle  collector),  John  Bishop  (physician)  and  I embarked  on  an  incredibly  enjoyable 
trip  to  Costa  Rica.  A year  prior  to  our  trip,  Ron  said  he  was  thinking  about  going 
to  Costa  Rica  to  spend  time  in  various  jungle  locations  exploring,  observing  and 
photographing/collecting  reptiles  and  beetles.  He  also  planned  to  dive  in  the 
waters  off  both  coasts.  He  asked  if  I was  interested  and  my  reply  was,  "Yes,  when?" 

Ron  worked  out  an  itinerary  and  took  care  of  logistics.  We  planned  and  looked 
forward  to  May  1989  as  the  date.  David  Leighton,  authority  on  abalone  mariculture 
and  lepidopterist , planned  to  be  with  us  on  the  second  week  of  our  adventure. 

For  over  two  glorius  weeks,  after  braving  L.A.  International  Airport,  we 
trekked  the  jungles  and  dived  the  waters  of  that  gorgeous  country.  At  one  point  we 
found  ourselved  dining  with  David  Attenborough  and  his  BBC  crew.  We  had  seen  them 
filming  for  an  upcoming  TV  series  at  two  different  rain  forest  locations. 

We  were  made  to  feel  right  at  home  by  the  Costa  Ricans  and  we  managed  to  stay 
largely  unbitten  by  mosquitos  during  our  stay.  Ron,  while  not  bitten  by  mosquitos, 
seemed  to  have  been  stung  by  everything  else.  It  was  as  if  he  were  testing  their 
stinging  capabilities.  We're  still  teasing  him  about  this.  We  were  also  surprised 
at  the  unexpectedly  comfortable  weather  we  encountered  during  this  time  of  year. 

Interesting  insects  were  everywhere — especially  at  dinner  time.  Ron's  beetle 
collecting  sometimes  led  into  the  wee  hours  of  the  morning.  The  black  light,  and 
any  other  light  for  that  matter,  really  worked  attracting  insects.  Also 
photographed  and  studied  were  frogs,  lizards,  snakes,  bats,  monkeys  and  the  incredible 
vegetation.  You  name  it,  we  saw  it  including  leaf cutter  and  foraging  army  ants. 

Our  diving  and  shell  collecting  centered  on  the  Playa  de  Cocos  area  of 
Guanacaste  Province  in  northwestern  Costa  Rica.  We  stayed  at  "El  Ocotal"  a 
beautiful  and  efficiently  run  operation  catering  to  fishermen  and  scuba  divers.  We 
weren't  able  to  do  more  than  one  night  dive  but  did  plenty  of  daytime  diving  within 
a very  comfortable  boat  ride  from  our  resort.  We  had  tried  to  dive  the  Caribbean 
side  of  the  country  but  were  unable  to  do  so  due  to  the  stormy  surf  conditions. 

I dove  varied  habitats:  rock,  coral  rubble,  sand,  silt  and  an  offshore  exposed 
island  and  noticed  how  each  area  was  populated  by  different  molluscan  communities. 

As  in  other  areas,  most  species  occupied  particular  niches  but  not  necessarily  the 
same  niches  in  which  they  might  be  found  in  other  locations.  For  instance,  Jenneria 
pustulata  identical  to  those  I've  usually  found  in  shallow  water  on  the  sides  of 
boulders  in  the  central  Gulf  of  California  I found  here  in  deeper  water  under  coral 
rubble.  I saw  about  100  beautiful  specimens. 

Keeping  your  specimens  from  having  you  run  out  of  town  is  always  a problem.  My 
best  solution  is  to  refigerate  them  as  quickly  as  possible  after  wrapping  them  in 
tissue.  It  that  isn't  possible,  I wrap,  double  bag  and  put  them  in  a jar  with  alcohol. 
Later  after  some  decomposing,  many  of  the  shells  can  be  flushed  clean  before  packing 
them  for  the  return  trip. 

I saw  many  of  the  most  beautiful  bivalves  while  at  Playa  de  Cocos.  As  usual, 
many  were  collected  "ex  octopus" — my  favorite  way.  I never  hesitate  to  take  these 
empty  shells,  and  our  friends  and  local  elementary  school  classes  appreciate  my 
donations.  Lyropecten  subnodosus  from  this  area  are  lighter  and  more  colorful 
than  those  collected  in  the  Sea  of  Cortez.  I discovered  exquisite  specimens 
attached  to  the  bases  of  small  tufts  of  algae.  These  tufts  were  attached 
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to  rocks  or  other  substrates  buried  several  inches  in  the  sand.  The  pectens  were 
often  attached  by  their  byssal  threads  and  were  partially  buried  in  the  sand. 
Gastropods  such  as  Pterynotus  pinniger  were  also  found  in  this  manner.  These  little 
oase§  in  the  sand  were  very  productive  and  I made  sure  I replanted  them.  Another 
bivalve  found  was  Pecten  peruZus  with  some  of  the  most  beautiful  upper  valves  I've 
seen,  very  variable  and  colorful.  Also  found  were  several  empty  valves  of  SemeZe 
rosea.  I've  found  this  species  more  commonly  in  the  Sea  of  Cortez  although 
still  uncommon  there.  Several  small  SemeZe  formosa  were  also  found,  different  from 
those  I've  collected  throughout  the  Gulf  of  California. 

At  least  one  large  specimen  of  SpondyZus  caZcifer  I saw  collected  at  Playa  de 
Cocos  had  a vermillion  inner  lip  band,  not  the  usual  purple  I'm  used  to  seeing, 
although  we  have  found  them  occasionally  with  a yellow  band. 

Since  giving  our  presentation  on  this  trip  to  the  San  Diego  Shell  Club,  it's 
beginning  to  look  like  we'll  be  bringing  reinforcements  along  on  our  next  trip  there, 
hopefully  soon. 

Below  is  a list  of  mollusks  I've  either  collected  or  seen  at  Playa  de  Cocos 
and  the  near  offshore  islands.  They  are  arranged  according  to  Keen  (1971)  Sea 
Shells  of  Tropical  West  America,  2nd  edition.  All  were  living  unless  otherwise 
noted  in  the  comments. 


ACKNOWLEDGMENT 

My  sincere  thanks  to  Carol  Skoglund  for  her  help  in  identifying  some  of  the 
I collected. 


specimens 
BIVALVES 

116  GZyeymeris  rrruZticostata  (Sowerby,  1833) 
180  Peeten  peruZus  Olsson,  1961,  common, 
beautiful  color  patterns 
182  Argopeeten  eireuZaris  (Sowerby,  1835) 
small  specimens  found  here 
202  Lyropecten  subnodosus  (Sowerby,  1835) 

210  SpondyZus  caZcifer  Carpenter,  1857 
229  EucrassateZZa  digue ti  Lamy,  1917 
239  Cardita  crassicostata  (Sowerby,  1825) 

244  Cardita  megastropha  (Gray,  1825) 

279  Codakia  distinguenda  (Tryon,  1872) 

347  Chama  echinata  Broderip,  1835,  common 

348  C.  frondosa  Broderip,  1835,  uncommon 
352  C.  venosa  Reeve,  1847 

361  Traehyoardium  pristipZeura  (Dali,  1901) 

362  T.  senticosum  (Sowerby,  1833) 

364  T.  proaerum  (Sowerby,  1833) 

366  Papyridea  aspersa  (Sowerby,  1833) 

370  Trig onio ear dia  bianguZata  (Broderip  & 
Sowerby,  1829) 

GASTROPODS 

147  Turbo  mazatZanicus  Pilsbry  & Lowe,  1932 
425  Arehiteetoniea  nobiZis  Roding,  1798 
442  TurriteZZa  noduZosa  King  & Broderip, 1832 

608  Strombus  granuZatus  Swainson,  1822 

609  S.  gaZeatus  Swainson,  1823 

610  S.  peruvianus  Swainson,  1823 


371  Trig onio car dia  guanacastensis 

(Hertlein  & Strong,  1947)  very 
colorful 

379  Laevicardium  eZenense  (Sowerby,  1841 

380  PerigZypta  rrruZticostata  (Sowerby,  II 

381  VentricoZaria  isocardia  (Verrill, 

1870),  uncommon 

394  TransenneZZa  modesta  (Sowerby,  183! 

425  Megapitaria  squaZida  (Sowerby,  183! 

some  very  purple  at  edges 
603  Gari  heZenae  Olsson,  1961 

606  G.  maxima  (Deshayes,  1855) 

631  SemeZe  formosa  (Sowerby,  1833) 

644  S.  rosea  (Sowerby,  1833) 


837  Xenophora  robusta  Verrill,  1870 

863  Natica  grayi  Philippi,  1850 

864  N.  idiopoma  Pilsbry  & Lowe,  1932 

919  Cypraea  aZbuginosa  Gray,  1825 

922  C.  isabeZZamexdcana  Stearns,  1893 

925  C.  cervinetta  Kiener,  1843 

927  C.  arabicuZa  (Lamarck,  1811) 
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935 
940 
950 
955 
/V^  959 
964 
981 
984 
1000 
1002 
1007 
1011 


1040 

1076 

1081 

1096 

1115 

1162 

1262 

1295 

1307 


Cyphoma  emarginatum  (Sowerby,  1830) 
Jenneria  pustulata  (Lightfoot,  1786) 

Morum  tubercuZosum  (Reeve,  1842) 

Cymatium  wiegmanni  (Anton,  1839) 

C.  piZeare  (Linne,  1758) 

Bursa  oaelata  (Broderip,  1833) 

Hexaplex  regius  (Swainson,  1821) 
HomaZocantha  oxyacantha  (Broderip,  1833) 
Muricanthus  callidinus  Berry,  1958 

M.  princeps  (Broderip,  1833) 

Muricopsis  zeteki  Hertlein  & Strong,  1951 
Pterynotus  pinniger  (Broderip,  1833) 

only  one  live  specimen  found 
Favartia  species  unidentified,  only  one 
specimen  found 

VituZaria  salebrosa  (King  & Broderip,  1832) 
only  two  living  specimens  found 
Thais  biseriaZis  (Blainville,  1832) 

T.  me  Zones (Duclos , 1832),  common  at 

shallow  depths,  colorful,  often  eroded 
Neorapana  tuberauZata  (Sowerby,  1835) 
Cantharus  sanguinoZentus  (Duclos,  1833) 
CoZurribeZZa  strombiformis  Lamarck,  1822 
Parametaria  macrostoma  (Reeve,  1858) 
Nassarius  eorpuZentus  (C.B.  Adams,  1852) 

N.  nodicinctus  (A.  Adams,  1852) 


1324  FascioZaria  princeps  Sowerby,  1825 
1330  Latirus  mediamericanus 

Hertlein  & Strong,  1951 
1336  Leucozonia  cerata  (Wood,  1828) 
1339  Opeatostoma  pseudodon 
(Burrow,  1815) 

1352  Lyria  bamesi  (Gray,  1825) 
scarce 

1357  Harpa  crenata  Swainson,  1822 
one  live  specimen  found 

1364  OZiva  porphyria  (Linne,  1758) 

1365  0.  spicata  (Roding,  1798) 

1366  0.  spZendiduZa  Sowerby,  1825 
1397  Vasum  caestus  (Broderip,  1833) 

particularly  common 


Prunum  aZetes  Roth,  1978 
two  living  specimens  found 


1483 

Trigonostoma  breve  (Sowerby, 

1832) 

1491 

Conus  diadema  Sowerby,  1834 

1493 

C. 

gZadiator  Broderip,  1833 

1500 

C. 

purpurascens  Sowerby,  1833 

1501 

c. 

vittatus  Hwass  in  Brug . , 

1792 

1502 

c. 

daZZi  Stearns,  1873 

1510 

c. 

archon  Broderip,  1833 

1514 

c. 

nux  Broderip,  1833 
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TWENTY-THIRD  ANNUAL  MEETING  OF  THE 
WESTERN  SOCIETY  OF  MALACOLOGISTS 

JULES  HERTZ 

3883  Mt.  Blackburn  Avenue,  San  Diego,  California  92111 


The  annual  meeting  of  the  Western  Society  of  Malacologists  was  held  June  18-22, 
1990  at  McCarty  Hall  on  the  campus  of  the  University  of  Washington  in  Seattle.  There 
were  approximately  40  people  in  attendance  for  2^  days  of  papers  and  additional 
business,  social  and  field  events.  The  highlight  of  the  meeting  was  an  all-day 
symposium  on  "Current  Directions  in  Alaskan  Malacology."  This  diversified  symposium 
included  papers  on  mariculture,  bivalves,  predation  on  bivalves  by  sea  stars  and 
walruses,  cephalopod  remains  from  marine  mammal  stomachs,  a terrestrial  mollusk 
fossil  assemblage,  the  family  Oenopotinae  (Gastropoda:  Turridae) , and  opisthobranchs . 
The  remainder  of  the  technical  sessions  included  papers  on  terrestrial  slugs, 
nudibranchs,  bivalves,  freshwater  and  marine  gastropods,  and  miscellaneous  associated 
subjects. 

Several  of  the  papers  were  of  particular  interest  to  this  writer.  One,  entitled 
"Terrestrial  Slugs  of  the  Pacific  Northwest,"  presented  by  Ingrith  Deyrup-Olsen,  of 
the  University  of  Washington,  discussed  the  thriving  slug  population  of  the  Pacific 
Northwest.  She  told,  in  a humorous  manner,  of  their  remarkable  mucus  secretions, , 
other  defense  mechanisms,  and  their  complicated  adaptive  behavior.  This  was  supple- 
mented with  actual  displays  of  live  animals  which  could  be  handled  by  the  audience. 

A second  paper,  "Contact  Association  Between  a Gymnodorid  Nudibranch  and  Three  Species 
of  Fish,"  was  presented  by  David  K.  Mulliner.  This  talk  featured  some  exciting  slides 
of  a nudibranch  from  Okinawan  waters  which  attached  to  various  fins  of  three  different 
species  of  gobies  which  live  in  burrows.  The  type  of  relationship  is  still  unknown. 

A third  paper  of  particular  interest  to  me  was  presented  by  Henry  M.  Chaney  of  the 
Santa  Barbara  Museum  of  Natural  History  and  was  entitled,  "History  of  Malacological 
Illustrations."  This  talk  traced  the  illustration  of  mollusks  from  pre-Linnaean 
times  to  the  present  and  was  accompanied  by  slides  of  typical  illustrations  from 
extremely  rare  books  and  commentary  on  the  printing  processes  used. 

In  addition  to  the  formal  program,  there  were  slide  shows  the  first  two  nights 
of  the  meeting.  Dave  Mulliner  presented  slides  of  Baja  California,  Mexico,  which 
included  plants,  animals,  many  small  towns,  and  camping  and  collecting  sites.  The 
second  night,  Ron  Shimek  presented  a slide  show  of  what  could  be  seen  in  the  murky 
waters  of  the  Pacific  Northwest.  The  hit  of  the  social  events  was  the  auction  of  boot 
and  shells  led  by  auctioneer  Hank  Chaney.  His  knowledge  of  the  material  and  his 
humorous  presentations  resulted  in  a very  enjoyable  evening  for  all  and  a good 
addition  to  the  WSM  treasury.  The  final  social  event  was  the  banquet  held  at  the 
Fatuity  Club.  The  banquet  speaker,  Steve  Ladd,  presented  a marvelous  sound-augmented, 
coordinated  slide  presentation  using  two  projectors  entitled,  "Diving  in  the  Emerald 
Sea." 

The  last  morning  there  was  a field  trip  to  the  Anacortes  area  led  by  Roland 
Anderson.  This  included  stops  at  three  sites:  the  first  having  a muddy  substrate, 
the  second  a sandy  beach,  and  the  third  a rocky  area.  Although  collecting  was  rather 
limited  we  were  able  to  see  a good  variety  of  animals. 

We  are  particularly  indebted  to  Roland  Anderson,  who  was  always  available  to  help 
attendees  and  who  put  together  a very  interesting  program  which  was  always  on  schedule 
We  are  also  indebted  to  the  Pacific  Northwest  Shell  Club  and  in  particular  Elsie 
Marshall  for  the  many  shell  gifts,  support  of  the  social  functions,  and  for 
arranging  to  take  attendees  to  view  the  behind-the-scenes  shell  collection  at  the 
Burke  Museum. 


Vol . XXII(7) : 1990 


THE  FESTIVUS 


Page  87 


TURRITELLA  GONOSTOMA  LAYING  EGGS  IN  CHOYA  BAY, 

SONORA,  MEXICO 


CAROLE  M.  HERTZ 

Department  of  Marine  Invertebrates,  San  Diego  Natural  History  Museum,  Balboa  Park, 

P.O.  Box  1390,  San  Diego,  California  92112 


On  his  return  from  a trip  to  Choya  Bay  in  Puerto  Penasco,  Sonora,  Mexico,  Dave 
Mulliner  told  me  that  on  March  27th  of  this  year  at  a morning  low  tide  of  -6.0  ft., 
he  had  photographed  TurriteZZa  gonostoma  Valenciennes,  1832,  laying  eggs.  Dave 
said  that  he  saw  "a  fair  colony  of  them."  They  were  in  "six  or  seven  spots"  in 
silty  sand  along  the  surf  line  in  the  "rock  reef"  area.  Figure  1 shows  one  of  the 
specimens  of  T.  gonostoma  with  its  egg  mass. 


Figure  1.  TurriteZZa  gonostoma  Valenciennes,  1832, 
laying  eggs  at  Choya  Bay  on  March  27,  1990 

Photograph:  David  K.  Mulliner 


At  approximately  the  same  time  last  year  (April  6,  1989)  a specimen  of 
TurriteZZa  anaotor  Berry,  1957,  was  observed  laying  eggs  in  wet  mud  in  the  mide-tide 
zone  just  north  of  the  town  of  San  Felipe,  Baja  California,  Mexico.  [See  Hertz  (1989) 
"Two  TurriteZZa  species  in  San  Felipe..."  Festivus  21(6):50-51,  2 figs.]. 
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CLUB  NEWS 


The  Festivus  goes  on  computer 

With  this  issue.  The  Festivus  begins  publishing 
on  computer.  We  hope  that  this  gives  the 
publication  a more  professional  look  and  makes  it 
easier  on  the  eye.  As  can  be  seen,  the  format  has 
become  columnar  and  the  type  a neat  Dutch 
Roman. 

Your  editor  is  very  new  at  this  and  asks  that 
subscribers  bear  with  her  as  she  learns  the  ins  and 
outs  of  word  processing.  While,  for  me,  it  is  a very 
exciting  new  tool,  it  is  just  that  - a very  new  tool! 


Come  to  the  old  fashioned  hoedown 

On  Saturday  evening  September  22nd,  the  Club 
will  hold  its  annual  September  party.  The  theme 
this  year  will  be  a hoedown.  The  party  will  be  held 
in  the  garden  of  Paula  and  George  Barton’s  home 
in  Oceanside  and  the  festivities  will  begin  at  6:00 
P.M.  The  Bartons  are  generously  providing  the 
main  course  and  those  attending  are  asked  to  bring 
potluck  contributions  (to  serve  10)  to  go  with 
barbecued  chicken  and  ribs.  For  those  with  last 
names  beginning  with  A-F,  bring  salads;  for  those 
with  G-L,  bring  casseroles;  for  those  with  M-Z, 
bring  desserts. 

It’s  going  to  be  a hoedown.  There  will  be 
music  and  entertainment  and  all  the  best  people  will 
be  there  in  their  hoedown  attire.  There  will  be 
further  details  at  the  August  meeting.  Mark  your 
calendars! 


Mini-book  auction  at  the  August  meeting 

Three  books  will  be  auctioned  at  the  August 
meeting.  These  are  books  which  were  donated  to 
the  Club  library  and  duplicate  library  holdings. 
Proceeds  from  their  sale  will  be  used  for  Club 
library  purchases.  ri'he  books  are: 

1)  Seashells  of  Western  Europe  by  P.  Bouchet 
(1979) 

2)  Review  of  the  Volutidae  by  Maxwell  Smith  (1942) 

3)  Olive  shells  of  the  world  by  Ziegler  & Porreca 
(1969) 


Additions  and  changes  to  the  roster 

Hansen,  Mike  & Holly,  P.O.  Box  73,  Angles  Camp, 
CA  95222 

Seybolt,  Kim,  2130  Oliver  Ave.,  San  Diego,  CA 
92109,  581-9220 

Weber,  Gladys,  6439  West  Myrtle  Ave,  #79, 
Glendale,  AZ  85301 


From  the  minutes  - San  Diego  Shell  Club  meeting- 
July  19,  1990 

It  was  a most  inauspicious  beginning,  during  which 
time  members  were  locked  out  of  the  meeting  room 
while  the  custodian  was  on  his  lunch  break. 
Members  settled  on  the  lawn  outside  the  Casa  Del 
Prado  until  8:00  P.M.,  still  hoping  they  would  have 
a meeting.  Despite  this  aggravating  start,  we  had 
a good  time. 

We  did  get  to  hear  the  speaker  for  the  evening, 
Club  member  and  underwater  photographer,  Bob 
Yin,  who  treated  the  membership  to  a tour  of  the 
Philippines,  both  above  and  below  the  water  line. 
His  slides,  as  always,  were  beautiful  and  his 
knowledge  of  the  islands  made  the  program  all  the 
more  interesting.  Included  in  this  slide  show  were 
several  shots  of  the  shell  collection  of  his  brother, 
Victor  Dan,  who  lives  in  the  Philippines.  These 
pictures  brought  more  than  a few  oohs  and  aahs. 
Bob  was  asked  about  the  damage  from  the  recent 
earthquake  and  also  about  the  advisability  of 
traveling  in  the  Philippines. 

The  "shells  of  the  month"  were  bivalves  and 
several  members  brought  in  beautiful  displays  of 
bivalves  in  their  collection.  A display  of  pectens 
was  very  popular. 

After  the  refreshment  break  there  was  a short 
business  meeting  during  which  arrangements  for  the 
September  party  were  discussed  (see  col.  1,  this 
page).  The  Club  may  hang  four  framed  color 
photographs  of  mollusks  on  the  meeting  room  walls. 

The  refreshments  were  provided  by  Marge  and 
Hugh  Bradner  and  Paula  and  George  Barton.  Jules 
Hertz  won  the  door  prize. 
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COLLECTING  ENGINA  STRONGI  PILSBRY  & LOWE,  1932 

JULES  HERTZ 

3883  Mt.  Blackburn  Avenue,  San  Diego,  California  92111 


Engina  strongi  Pilsbry  & Lowe,  1932,  is  rarely 
collected.  Larry  Buck,  using  SCUBA,  collected  a 
live  specimen  in  April  1990,  on  a rock  in  30  meters 
(100  ft.)  of  water  off  Pt.  Loma,  San  Diego, 
California.  The  specimen  is  16.7  mm  in  length  and 


is  shown  below  in  Figure  1.  Larry  found  a second 
smaller  specimen  (11.0  mm  in  length)  in  27  meters 
(90  ft.)  of  water  under  a rock,  where  the  rocks  meet 
the  sand,  on  the  east  side  of  North  Coronado 
Island,  Baja  California,  Mexico,  also  in  April  1990. 


Figure  1.  Engina  strongi  Pilsbry  & Lowe,  1932.  Length:  16.7  mm,  (a)  dorsal  view  and  (b)  apertural  view  of 
specimen  collected  by  Larry  Buck  in  30  meters  off  Pt.  Loma,  California.  Photos:  David  K.  Mulliner 


Myers  & D’Attiiio  (1987)  reported  two 
specimens  of  E.  strongi  from  Isla  de  Guadalupe, 
Mexico,  and  there  are  four  additional  lots  of  this 
species  in  the  collection  of  the  San  Diego  Natural 
History  Museum.  Three  lots  are  from  the  San 


Diego  area  and  one  from  Santa  Catalina  Island. 
Burch  (1945)  also  records  the  species  being  found  at 
Redondo  Beach,  California.  It  seems  to  be  a deep 
water  species,  reported  from  depths  of  23  to  91 
meters  (75-300  ft.).  The  type  locality  for  E.  strongi 
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is  Santa  Catalina  Island,  California.  Detail  camera 
lucida  drawings  of  the  species,  including  drawings  of 
the  aperture  and  the  protoconch,  appear  in  Myers 
& D’Attilio  (1987). 

LITERATURE  CITED 
BURCH,  J.Q.,  ed. 

1944-46.  Distributional  list  of  the  West 


American  marine  Mollusca  from  San  Diego, 
California,  to  the  Polar  Sea.  [Extracts  from  the] 
Minutes  of  the  Conchological  Club  of  Southern 
California,  pt.  II(50):26  (July). 

MYERS,  B.W.  & A.  D’ATTILIO 
1987.  Engina  strongi  Pilsbry  & Lowe,  1932 
(Buccinidae);  its  distribution  and  discovery  of 
possible  paratypes.  Festivus  XIX(10):94-96 
(October). 


FOR  YOUR  INFORMATION 


From  the  Federal  "Secretaria  de  Marina" 


In  an  undated  memo  from  the  Federal 
"Secretaria  de  Marina"  is  an  announcement  of  a 
"Fight  Pollution  Campaign  in  Puerto  Penasco"  which 
states  the  following:  "Mexico  has  launched  a new 
program  for  the  conservation  of  nature  called  ECO- 
TOURISM  (Ecology  through  Tourism).  They 
request  of  all  residents  and  visitors  to  their  country 
to  protect  and  not  destroy  plants,  marine 
invertebrates,  birds  or  any  marine  life  of  the  beaches 
and  intertidal  zones.  It  is  PROHIBITED  to  capture 
Totoba  (White  Sea  Bass),  sea  turtles  or  the 
California  Harbor  porpoise."  The  memo  continues 
adding  that  "It  is  forbidden  to  ride  any  vehicle 
(auto,  truck,  motor  cycle,  ATV,  buggies,  etc.)  along 
the  beaches.  First  offense,  your  vehicle  will  be 
detained  and  you  [will]  be  required  to  clean  trash 
from  the  beach.  Second  offense  is  confinement  in 
jail  and  a fine."  Additionally,  the  rules  forbid 
burying  trash  in  the  sand  or  making  bonfires  on  the 
beaches. 

Excerpted  from  Cholla  Chatter  and  made  available 
by  Bob  Koch  of  Phoenix,  Arizona. 


Estuarine  resources  report  available 

The  University  of  California  Cooperative 
Extension,  Sea  Grant  California,  announces  "a  new 
major  report  entitled  The  Distribution  and 
Abundance  of  Fishes  and  Invertebrates  in  West 
Coast  Estuaries;  Volume  1:  Data  Summaries  is  now 
available  for  free  from  David  Nelson,  ELMR 
Project,  NOAA/NOS/SAB  (N/OMA  31),  6001 
Executive  Blvd.,  Room  220,  Rockville,  MD  20852. 
The  use  of  32  west  coast  estuaries  (Puget  Sound  to 
Tijuana  Estuary)  by  47  economically  or  ecologically 
important  fish  and  shell  fish  is  described  in  detail. 
A second  volume,  describing  life  histories  of  these 
species  is  expected  in  late  1990." 


Twenty-sixth  annual  Underwater  Film  Festival 

The  San  Diego  Underwater  Photographic  Society 
will  present  its  26th  annual  Underwater  Film 
Festival  at  Civic  Theater,  San  Diego,  on  the 
evenings  of  September  7th  and  8th.  The  programs 
begin  at  8:00  P.M.  and  there  is  open  seating.  The 
tickets  for  non-members  are  $12.00;  members  $11.00. 
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CYMATIOA  ELECTILIS  (BERRY,  1963) 

IN  ASSOCIATION  WITH  THE  SHRIMP  AXIUS 

AARON  P.  BALDWIN 

Of  Sea  and  Shore,  Inc.  Museum,  Port  Gamble,  Washington  98364 


In  April  of  1990  I was  at  Bahia  Banderas, 
Nayarit,  Mexico,  collecting  crustaceans  for  the  Of 
Sea  and  Shore  Museum.  We  were  at  a place  called 
Hidden  Paradise  on  the  southern  side  of  Punta 
Mita.  The  last  few  days  there  I mainly  spent  trying 
to  capture  a burrowing  shrimp  of  the  genus  Axius 
(Neaxius),  family  Axiidae,  superfamily, 
Thalassinoidea.  These  shrimp  live  in  very  deep, 
complex  burrows  dug  into  relatively  hard  substrates. 
I have  had  some  success  in  the  past  with  capturing 
the  species  Axius  ( Neaxius ) vivesii  (Bouvier,  1895) 
by  luring  them  with  bait  and  harpooning  them.  The 
species  I was  trying  to  capture  this  time  was  too 
wary  to  approach  the  bait,  so  I unsuccessfully 
attempted  to  dig  them  out.  About  20  cm  into  the 
burrow,  I found  two  bivalves  attached  to  the  wall  of 
the  burrow.  The  bivalves  were  apparently  attached 
by  means  of  a byssus,  as  they  were  suspended  upside 
down.  A second  burrow  contained  eight  of  these 
bivalves. 

Recently  Carol  Skoglund  identified  these  bivalves 
as  Cymatioa  electilis  (Berry,  1963).  They  are  in  the 
family  Galeommatidae,  superfamily  Galeommatacea, 
a group  known  for  associations  with  crustaceans  and 
other  invertebrates  (Boss,  1965).  I had  heard  in  the 
past  that  some  of  this  group  are  quite  host-specific, 
so  I collected  them  hoping  to  identify  the  axiid 
shrimp.  Since  then  I have  found  that  the  axiid  is 
probably  one  unrecorded  from  tropical  West 
America.  I did  manage  to  obtain  the  major 
cheliped  (claw)  from  one  of  the  shrimp,  and  plan  to 
send  it  to  experts  for  positive  identification.  I 
excavated  several  burrows  of  other  crustaceans,  in- 


cluding Axius  vivesii,  pistol  shrimp  ( Alpheus  sp.)  and 
mantis  shrimp  ( Gonodactylus  sp.),  at  the  same 
locality  and  none  contained  any  specimens  of  this 
bivalve.  The  axiid  burrows  occur  in  the  mid- 
intertidal  region  of  a beach  composed  of  stratified 
shale.  The  strata  are  tilted,  forming  even  ridges 
with  angled  furrows  in  between.  Coral  rubble,  rocks 
and  sand  have  collected  in  the  furrows.  In  places 
where  a rock  was  lying  flat  between  ridges  a burrow 
could  usually  be  found  by  carefully  lifting  the  rock. 
The  burrows  were  irregular  in  shape  and  usually 
about  5-6  cm  across.  The  openings  were  lined  with 
carefully  placed  pieces  of  rock,  shell  and  coral.  By 
holding  a piece  of  snail  meat  with  forceps  inside  the 
burrow  for  a few  minutes  one  could  see  the  orange- 
red  antennae  of  the  shrimp  as  it  came  to  investigate. 
By  carefully  removing  pieces  of  rock,  the  portion  of 
the  burrow  containing  the  bivalves  can  be  exposed. 
Because  the  rock  covering  a burrow  often  forms  the 
"roof  of  the  upper  portion  of  the  burrow,  it  would 
be  possible  to  turn  a rock  and  expose  the  bivalves 
without  noticing  the  shrimp  or  its  burrow. 

Many  of  the  burrowing  crustaceans  of  tropical 
West  America  are  poorly  known.  Other  molluscan- 
crustacean  relationships  may  exist.  I would  be 
interested  in  hearing  of  other  observations  made  of 
Cymatioa  electilis  as  to  its  relationships  with  other 
crustaceans  (if  any)  or  its  occurrence  free-living. 

LITERATURE  CITED 
BOSS,  KENNETH  J. 

1965.  Symbiotic  Erycinacean  bivalves.  Malacologia 

3(2):183-195. 
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A STRANGE  OCCURRENCE 
AT  BAHIA  DE  LOS  ANGELES; 

EGG  LAYING  ON  NASSARIUS  AND  DECIPIFUS 


WESLEY  M.  FARMER 

3591  Ruffin  Road  #26,  San  Diego,  California  92123 


On  a recent  trip  to  Bahia  de  los  Angeles  at  Isla 
Cabeza  de  Caballo,  in  May  of  this  year,  I observed 
an  unusual  occurrence.  It  was  a sunrise  low  tide 
and  I was  looking  for  specimens  of  a Decipifus 
species  (Figure  1)  covered  with  hydroids.  I found  six 
specimens  in  several  localities  there.  They  most 
closely  resembled  D.  macleani  Keen,  1971.  Some 


Figure  1.  Decipifus  species.  Length:  9.1  mm. 
Collected  by  W.  Farmer  at  Isla  Cabeza  de  Caballo, 
Bahia  de  los  Angeles,  23  May  1990.  Specimen 
cleaned  of  hydroids. 


were  gregarious  on  Padina,  others  under  rocks.  All 
were  completely  covered  with  hydroids,  many  of 
which  lacked  polyps.  Some  specimens  had  as  many 
as  three  facelinid  nudibranchs  on  the  hydroids, 
grazing  on  the  polyps.  Figure  2 shows  a specimen 
of  a Decipifus  species  with  two  tenaciously  clinging 
nudibranchs.  Note  that  the  polyps  have  been  eaten. 


Figure  2.  Decipifus  specimen  with  hydroids  and  two 
facelinid  nudibranchs.  Drawn  with  aid  of  dissection 
scope  from  live  material  on  the  day  found. 
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These  aeolids  not  only  fed  on  the  polyps  but  laid 
their  egg  masses  on  the  grazed  hydroids.  The  white 
eggs  are  laterally  flattened,  linked  arcs  attached  to 
these  hydroids  (Figure  3). 

While  searching  under  rocks  intertidally  in  the 
Ulva  zone,  I found  several  specimens  of  the 
Decipifus  under  a rock  covered  with  Ulva.  One  of 
these  specimens  caught  my  eye  because  the  shape 
was  different  than  the  others.  Although  it  was 
completely  covered  with  hydroids,  except  for  the 


apertural  lip  edge,  the  shell  had  a greater  diameter 
and  when  I saw  the  animal  extended,  it  seemed  to 
have  two  "fronts."  At  the  posterior  end,  the  animal 
had  a pair  of  tentacle-like  extensions  posterior  to 
the  operculum  which  could  contract  and  extend 
from  the  dorsal  surface  of  the  foot  (Figure  4). 

When  I returned  to  the  Mira  Costa  College  field 
station,  I cleaned  the  hydroids  from  the  shell 
revealing  the  species  to  be  Nassarius  angulicostis 
(Pilsbry  & Lowe,  1932)  (Figure  5). 


Figure  3.  Decipifus  specimen  covered  with  mostly 
eaten  hydroids  and  egg  masses. 


Figure  4.  Nassarius  angulicostis  (Pilsbry  & Lowe, 
1932)  covered  with  hydroids.  Collecting  data  as  in 
Figure  1. 
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Figure  5.  Nassarius  angulicostis  (Pilsbry  & Lowe,  1932).  Length:  12.1  mm. 
Three  views  of  same  specimen  (a)  dorsal  (b)  apertural  (c)  basal.  Collecting 
data  the  same  as  that  in  Figure  1. 
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PROGRAM 

COME  TO  THE  OLD  FASHIONED  HOEDOWN 

Saturday  evening  September  22nd  is  the  date  for  the  the  last  page  (map)  of  this  issue  for  details.  There 

Club’s  annual  September  party.  See  page  97  and  will  be  no  regular  meeting  this  month. 
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CLUB  NEWS 


From  the  Minutes  - San  Diego  Shell  Club  Meeting  - 
August  16,  1990 

After  the  introduction  of  guests  and  two 
announcements,  one  on  the  San  Miguel  Dive  Trip 
and  the  other  concerning  the  duplicate  issues  of  The 
Veliger  for  sale,  Dave  Mulliner  introduced  the 
speakers  for  the  evening,  Carol  and  Paul  Skoglund 
of  Phoenix,  Arizona.  A large  enthusiastic  crowd 
attended  to  hear  their  program  on  "Small  Boat 
Dredging  with  Resulting  Panamic  Range 
Extensions." 

Those  in  attendance  were  rewarded  with  an 
exceptional  program.  Paul  Skoglund  gave  the  first 
portion  telling  about  small  boat  dredging  and  how 
he  came  to  design  and  build  the  equipment  they 
currently  use.  Handouts  of  his  designs  were 
available  to  those  interested.  [A  future  issue  of  The 
Festivus  will  have  an  article  by  Paul  which  will 
include  the  plans  for  his  equipment.  Ed.]  Carol 
spoke  next  and  took  us  on  a dredging  trip  from  the 
Gulf  of  California  to  Ecuador  which  was  a 
composite  of  some  of  the  many  trips  they  have 
taken.  We  were  treated  to  scenes  of  the  different 
areas  they  visited,  information  on  points  of  interest, 
dredging  conditions,  and  slides  and  anecdotes  on 
some  of  the  rare  species  they  dredged.  They  told  of 
their  successes  and  their  calamities  and  the  program 
was  greatly  enjoyed  by  all. 

After  the  refreshment  break  with  cookies 
provided  by  Ken  Lindahl  and  Kim  and  Linda 
Hutsell,  a short  business  meeting  was  held.  George 
Barton  invited  everyone  to  attend  the  September 
hoedown  [see  notice  this  page  and  map  on  last 
page]  and  Kim  explained  about  the  Club’s  plan  to 
hang  framed  color  images  of  shells  on  the  walls  of 
the  Club’s  meeting  room.  The  Botanical  Garden 
Foundation  will  permit  us  to  donate  four  framed 
photographs  which  will  hang  in  the  meeting  room 
and  become  the  property  of  the  Foundation.  The 
photographers  in  the  Club  are  invited  to  submit 
their  work  to  this  project.  Contact  Kim  Hutsell 
(232-2842)  for  further  information.  Margcnette 
Yeend  won  the  door  prize. 

Issues  of  The  Veliger  Donated  to  the  Club 


A generous  donation  of  a quantity  of  volumes 
and  separate  issues  of  The  Veliger  has  been  made 
to  the  Club.  The  anonymous  donor  wishes  the 
proceeds  of  the  sale  to  support  The  Festivus. 
Complete  volumes  will  be  sold  at  $40  each  and 
individual  issues  for  $10  each.  (There  are  four 
issues  per  volume.)  Postage,  when  necessary,  is 
additional.  The  available  complete  volumes  and 
issues  are  listed  below. 

Complete  volumes:  13,  14,  17,  19,  20,  21,  22,  23,  25 
Partial  volumes:  (the  first  number  is  the  vol.  no.; 
the  numbers  within  the  parentheses  are  the  issues 
available  in  that  volume)  4(1);  9(1,1,1,13,3,4,4); 
10(1,2,3);  11(1,1,1,2,4);  13(2,3,3,4);  14(2);  15(3,4,4,4); 
16(1,1,2,4,4,4);  17(1,3,3,4,4,4);  18(1,1,3,3,4);  19(1,2,4); 
20(1,2,4,4);  22(3,3,3,3,4,4);  23(3);  24(1,2,3,3,3); 

25(2,3) 

Supplements:  18  (Biology  of  Chitons)  2 copies,  $15 
ea.;  3 (Opisthobranchs  [2  parts]  1 copy  $5. 

For  further  information  contact  Carole  Hertz 
(609-277-6259)  or  Margaret  Mulliner  (609-488-2701) 
or  write  to  the  Club  address  (see  front  page). 


Come  to  the  Old  Fashioned  Hoedown 

On  Saturday  evening  September  22nd,  there  will 
be  a hoedown  at  the  Barton’s  home  in  Oceanside 
and  you  won’t  want  to  miss  it!  The  party  will  begin 
at  6:00  PM  and  those  attending  are  asked  to  bring 
potluck  dishes  (to  serve  10)  to  complement  the 
main  course  of  barbecued  chicken  and  ribs 
generously  being  provided  by  Paula  and  George 
Barton.  To  make  things  simple-for  last  names 
beginning  with  A-F,  bring  salad;  G-L,  bring 
casseroles;  M-Z,  bring  desserts.  Wear  your  best 
hoedown  garb  and  come  and  join  the  fun.  (See  map, 
last  page  of  this  issue  for  directions.)  There  will  be 
no  regular  meeting  this  month. 


Change  of  Address 

Goldstein,  Maria  & Raymond,  P.O.  Box  32682, 
Pikesville,  MD  21208 

Waters,  Charlie,  1724  Esplanade,  Apt.  C,  Redondo 
Beach,  CA  90277 
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HAVE  YOU  SEEN  THIS  ONE,  FOLINIA  HISTIA  (BARTSCH,  1915)? 

(GASTROPODA:  RISSOIDAE) 

LEROY  H.  POORMAN 

15300  Magnolia  Street,  #55,  Westminster,  California  92683 


A small  white  shell  in  the  Poorman  collection 
has  for  many  years  defied  identification  (Figures  1- 
3).  Numerous  attempts  have  been  made  to  identify 
the  single  specimen  through  various  keys  and  it 
always  ended  up  in  some  impossible  genus. 
Comparison  with  some  previously  identified  species 


led  me  to  the  genus  Rissoina  Orbigny,  1840.  Keen 
(1971)  included  43  species  in  the  genus  which  is 
further  divided  into  four  subgenera. 

The  subgenus  Rissoina  s.s.  requires  that  the 
outer  lip  be  angulate  but  not  notched.  This 
excludes  my  specimen  on  both  counts.  A further 


Figures  1-3.  Folinia  histia  (Bartsch,  1915),  3.2  mm  length.  Dredged  in  Bahia  de  Concepcion,  Baja 
California  Sur,  Mexico,  Poorman  collection.  Three  views  at  40x  showing  the  torsion  from  the  anal  notch 
at  the  right  to  the  anterior  notch  of  nearly  90  degrees  at  the  left. 
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requirement  is  that  there  be  well  developed  axial 
ribs  on  the  spire  which  further  excludes  my 
specimen.  I found  the  subgenus  Folinia  Crosse, 
1868,  an  exciting  possibility  because  the  genus  calls 
for  a slight  posterior  notch.  However,  the  original 
genus  description  calls  for  sinuous  axial  ribs,  and  my 
shell  has  none.  My  last  hope  was  the  subgenus 
Sulcorissoina  Kosuge,  1965,  which  calls  for  sculpture 
of  incised  spiral  grooves  with  axial  ribs  weak  or 
wanting.  My  shell  meets  these  criteria. 

The  diagnosis  of  my  shell  is  as  follows:  small 
(3.2  mm),  white,  tall-conic;  apex  of  Wz  turns  with 
first  Vz  turned  under;  followed  by  seven  slightly 
convex  whorls  increasing  regularly;  sutures  apparent 
but  overlaid  with  light  callus;  no  axial  sculpture  but 
fine  distant  spiral  grooves  under  reflected  light; 
aperture  forty  percent  of  total  length,  broadly  open, 
narrowing  to  a slit-like  anal  notch;  thin  outer  lip 
backed  by  heavy  rope-like  callus  descending  dextrally 
to  circle  a shallow  open  spout  anteriorly  nearly 
ninety  degrees  from  anal  notch;  a small  tubercle  of 
callus  on  outer  lip  in  front  of  anal  notch,  with  a 
long  narrow  ribbon  of  callus  circling  inside  the  lip 
to  the  spout  and  across  the  inner  lip  to  another 
tubercle  opposite  the  first,  nearly  closing  the 
notch. 

I have  recently  been  able  to  examine  properly 
Bartsch  (1915)  and  Ponder  (1985)  on  the  Rissoacea, 
which  have  been  of  great  help  in  my  search  for  an 
identification.  Bartsch’s  (1915:51,  pi.  33,  fig.  9) 
description  and  illustration  of  Rissoino  histia  has 
some  semblance  to  my  shell,  even  to  several  fine 
spiral  grooves  near  the  periphery.  There  is  no 
mention  of  axial  sculpture  in  the  description  of  R. 
histia  but  the  illustration  shows  definite  axial 
sculpture  which  might  be  the  incremental  growth 
lines  referred  to  in  the  description.  There  is  no 
mention  of  the  callus  tubercles  guarding  a small  but 
definite  posterior  notch  as  there  are  on  my  shell. 
Nor  are  other  features  of  the  outer  lip,  which  is 
described  as  "claw-shaped,  twisted  and  sinuous." 
What  appears  as  a definite  anterior  spout  on  the 
Bartsch  illustration  of  R.  histia  is  described  as  "the 
continuation  of  the  curved  basal  fasciole  being 
responsible  for  the  projection  on  the  basal  lip."  My 


shell  has  a very  definite  worn  anterior  spout. 

Ponder  (1985)  did  a very  extensive  review  of  the 
genera  of  the  Rissoidae.  He  has  raised  Folinia 
Crosse,  1868,  to  a genus  and  presented  the  following 
diagnosis.  "Shell:  small,  elongate-conic,  non- 
umbilicate,  with  strong  axial  ribs  and  spiral  threads, 
or  smooth  and  glossy  with  punctate  microsculpture. 
Aperture  D-shaped,  with  anterior  and  posterior 
angulations  and  channels;  anterior  channel  narrow, 
weak  to  deep;  posterior  channel  a narrow,  deep 
notch.  Outer  lip  opisthocline,  with  varix  and 
duplicated  edge.  Base  with  prominent  spiral  fold." 
"Protoconch  elongately  conic,  about  Wz  convex  or 
shouldered  whorls  with  weak  spiral  lirae  or 
prominent  spiral  ridge."  Ponder  includes  Rissoina 
histia  Bartsch,  1915,  in  the  genus  Folinia.  He  figures 
a specimen  from  a lot  from  the  Los  Angeles  County 
Museum  (LACM  AHF2025)  which  has  no  axial 
sculpture  and  clearly  shows  callus  tubercles  guarding 
a posterior  notch.  Ponder  (1985)  placed  the 
subgenus  Sulcorissoina  Kosuge,  1965,  into  the 
synonymy  of  the  subgenus  Rissoina  s.s.. 

After  eighteen  years,  it  looks  like  I have  finally 
found  a name  for  my  small  shell:  Folinia  histia 
(Bartsch,  1915). 
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PANAMIC  PROVINCE  MOLLUSCAN  RANGE  EXTENSIONS 
FROM  BAHIA  COCOS,  GUANACASTE,  COSTA  RICA 


CAROL  SKOGLUND 

3846  E.  Highland  Avenue,  Phoenix,  Arizona  85018 


Bahia  Cocos  (85°34’N,  10°34’W),  Guanacaste, 
Costa  Rica,  is  located  in  the  southern  part  of  the 
Gulf  of  Papagayo.  We  made  three  dredging  trips 
off  the  town  of  Playas  del  Coco  on  Bahia  del  Coco 
which  resulted  in  15  range  extensions.  Work  on  the 
minute  species  dredged  on  these  trips  has  not  been 
completed  and  the  range  extensions  are  for  the 
larger  specimens  collected. 

We  first  dredged  at  Bahia  Cocos  from  April  21- 
28,  1982.  Our  group  consisted  of  Virginia  Maes, 
Bob  and  Wendy  Koch  and  Paul  and  Carol  Skoglund. 
We  shared  a single  boat.  The  Kochs  would  dredge 
in  the  morning  and  the  Skoglunds  with  Virginia 
Maes  in  the  afternoon,  or  vice-versa.  Our  usual 
procedure  was  for  each  team  to  go  out  for  about 


Species 


Plicatula  inezana  Durham,  1950  31-36 

Limaria  hemphilli  (Hertlein  & Strong,  1946)  9-30 

Pitar  perfragilis  Pilsbry  & Lowe,  1932  24-37 

Chione  purpurissata  Dali,  1902  9-31 

Tellina  ochracea  Carpenter,  1864  9-18 

Lyonsia  califomica  Conrad,  1837  24-37 

Crucibulum  concameratum  Reeve,  1859  9-18 

Metula  ellena  Olsson,  1972  9-24 

Axelella  campbelli  (Shasky,  1981)  30-37 

Calliclava  subtilis  McLean  & Poorman,  1971  9-30 

Drillia  sinuosa  McLean  & Poorman,  1971  9-30 

Crassispira  cortezi  Shasky  & Campbell,  1964  9-30 

Acteocina  carinata  (Carpenter,  1857)  9-30 

Cylichna  fantasma  (Baker  & Hanna,  1927)  9-30 

Cylichnella  defuncta  Baker  & Hanna,  1927  9-30 


four  hours  each  day.  We  sampled  the  entire  bay 
and  found  the  area  near  the  Islas  Viradores  Sur,  just 
off  the  eastern  part  of  the  bay,  to  be  the  most 
productive. 

The  following  year,  from  April  19-24,  1983,  the 
Kochs  and  Skoglunds  arranged  for  two  boats  so  that 
both  couples  could  dredge  in  the  morning  when  it 
was  both  calmer  and  cooler.  Most  of  the  time  was 
spent  near  the  Islas  Viradores  Sur  in  the  9-27 
meters  (30-90  ft.)  range. 

A third  dredging  trip  from  April  1-6,  1986,  was 
again  made  by  the  Kochs  and  the  Skoglunds.  The 
following  list  of  range  extensions  is  the  combined 
result  of  all  three  trips  and  all  collectors  mentioned 
above. 


Gulf  of  California  to  southern  Mexico 
Monterey,  California  to  Acapulco,  Guerrero,  Mexico 
Gulf  of  California,  Mexico  to  Nicaragua 
Gulf  of  California,  Mexico  to  Guatemala 
Gulf  of  California,  Mexico 

San  Diego,  California  to  Acapulco,  Guerrero,  Mexico 

Gulf  of  California  to  Acapulco,  Guerrero,  Mexico 

Acapulco,  Guerrero,  Mexico 

Gulf  of  California  to  Gulf  of  Tehuantepec,  Mexico 

Panama 

Islas  Galdpagos,  Ecuador 

Gulf  of  California,  Mexico 

Gulf  of  California  to  Mazatldn,  Sinaloa,  Mexico 

Gulf  of  California,  Mexico 

Gulf  of  California,  Mexico 


Depth  (m)  Previously  known  range 
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BOOK  NEWS 


WORLD  SIZE  RECORDS  1990 
STANDARD  CATALOG  OF  SHELLS  Suppl.  4 
By:  Robert  J.L.  Wagner  & R.  Tucker  Abbott 
Published  by:  American  Malacologists,  Inc, 
Melbourne,  Florida.  1990 

80+  pages,  8‘/2xll,  paper  covered  with  holes  for  ring 
binder,  covers  with  color  illustrations 
Price:  $10.00  postpaid 

This  fourth  supplement  of  World  Size  Records 
in  a new  format,  has  been  expanded  to  include  2318 
entries,  almost  twice  as  many  as  in  the  third 
supplement  and  includes  records  of  species  from  one 
inch  (2.54  cm)  in  size  (except  for  all  sizes  of 
Cypraea)  instead  of  the  4.00  cm  in  the  previous 
listing.  Many  of  the  additional  records  published 
here  have  been  added  from  Bert  Draper’s  (1987) 
Lost  Operculum  Club  - List  of  Champions  which 
covers  record  size  shells  from  the  eastern  Pacific. 
Seventy-six  pages  are  devoted  to  "Registered  World 
Size  Records"  and  the  last  four  to  "Owners  of  World 
Size  Records",  a listing  of  the  names  of  those 
holding  world  size  record  shells  and  the  number  of 
records  each  holds.  In  a few  cases  the  record 
holders  are  deceased  (and  not  noted)  and  the 
whereabouts  of  the  record  shell  is  not  updated. 
Commercial  values  of  the  shells  are  not  included. 

The  Introduction  has  some  words  on 
conservation  and  careful  collecting  and  information 
on  measuring  shells  for  inclusion  in  World  Size 
Records. 

Besides  the  interest  in  knowing  the  maximum 
sizes  attained  by  the  species  listed,  many  collectors 
will  find  it  "fun"  reading  because  they  will  find  the 
names  of  prominent  collectors  as  well  as  those  of 
their  friends  listed  and  can  compare  who  has  the 
most  and  the  biggest  of  what.  Copies  can  be 
ordered  from  American  Malacologists,  Inc.,  P.O.  Box 
1192,  Burlington,  MA  01803. 

Carole  M.  Hertz 


Received  from  Paul  Parey  Scientific  Publishers 

A notice  from  Paul  Parey  Scientific  Publishers, 
35-37  W.  38  St.,  #3W,  New  York,  NY  10018 
announces  two  periodicals  available. 

1)  MARINE  ECOLOGY  Pubblicazioni  della 
Stazione  Zoologica  de  Napoli,  Italy 

Editors:  Jorg  Ott  & Rupert  Riedl 
Vol.  11  (4  issues)  $232.  +$9.  postage 
"The  journal  welcomes  original  articles  based  on 
research  or  field  work  in  marine  ecology,  ecological 
theory  and  paleoecology,  systematics,  behavior  and 
physiology;  chemicophysical  oceanography,  marine 
geology  and  geomorphology." 

2)  REPORTS  ON  MARINE  RESEARCH 
Exec.  Editor:  Wolf  E.  Arntz 

Vol.  33  (4  issues)  $286  + $12  postage 
"The  Reports  are  the  official  publication  of  the 
German  Scientific  Commission  for  Marine  Research. 
Each  volume  consists  of  four  issues,  two  of  which 
are  usually  published  within  a year.. ..publishes 
original  articles  of  interest  to  marine  and  fish 
biologists,  oceanographers,  zoologists  and 
ecologists.. ..summaries  in  English  and  German..." 


Received  from  Scribners  Arts,  Crafts,  & Shells 

Three  "Made  Easy"  books  published  in  1989  and 
1990  are  advertised  by  Scribners. 

1)  SHELLING  BASICS,  72  pages,  36  illus.  at  $6.95 

2)  SHELL  & FISH  SCALE  FLOWERS,  88  pages, 
98+  illus.  at  $9.95 

3)  CRITTERS  WITH  SHELLS,  60  pages,  85+  illus. 
at  $8.95 

Send  orders  to  Scribners,  P.O.  Box  267,  Marco 
Is.,  FL  33969.  Reductions  in  price  are  offered  with 
quantity  orders.  Shell  clubs  receive  a 20%  discount. 
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MOLLUSK  COLLECTIONS  AT  THE  UNIVERSITY  OF  ALASKA  MUSEUM 


NORA  R.  FOSTER* 

University  of  Alaska  Museum,  907  Yukon  Drive,  Fairbanks,  Alaska  99701 


The  University  of  Alaska  Museum  is  dedicated 
to  the  preservation  and  interpretation  of  the  cultural 
and  natural  heritage  of  Alaska,  the  Circumpolar  North, 
and  the  Pacific  Rim.  From  its  modest  beginnings  as 
a small  display  of  ivory  and  other  memorabilia  in  the 
office  of  the  University’s  first  president,  the  Museum 
has  matured  into  a modern  facility  housing  more  than 
two  million  objects. 

The  Aquatic  Collection  was  established  in  the 
early  1970s  with  funding  from  Sea  Grant,  a federal 
program.  The  collection  grew  rapidly  by  the 
incorporation  of  specimens  collected  as  part  of  the 
Outer  Continental  Shelf  Environmental  Assessment 
Program  and  other  federal  research  efforts.  The 
collection  includes  marine  invertebrates  from 
throughout  Alaskan  waters,  macroalgae  from  the 
coasts,  and  fishes,  both  marine  and  fresh-water. 

In  1981,  the  collection  was  moved  into  the  Otto 
Geist  Building,  where  there  is  adequate  storage, 
laboratory,  and  library  space. 

The  mollusk  collection’s  holdings  represent  all 
the  major  families  in  Alaskan  marine  waters.  We  have, 
for  example,  large  series  of  the  common  nuculanids, 
yoldiids,  mytilids,  pectinids,  lottiids,  buccinids, 
neptuneids,  and  turrids  from  Alaska,  especially  the 
Bering/Chukchi  shelf.  Gulf  of  Alaska  and  Prince 
William  Sound.  Dry  shells  make  up  the  largest  part 
of  the  collection,  but  shelled  species  are  also  preserved 
with  their  soft  parts,  and  Velutinidae,  parasitic  snails, 
opisthobranchs,  chitons,  Aplacophora,  and  cephalopods 
are  preserved  in  alcohol.  The  collection  also  includes 
some  terrestrial  and  fresh-water  snails  and  fresh-water 
bivalves.  We  have  three  bivalve  paratypes:  Macoma 
elimata  Dunnill  & Coan,  1968;  Macoma  dexioptera 


Baxter,  1977;  and  Solemya  reidi  Bernard,  1980.  There 
are  approximately  8000  lots  in  the  collections,  of  which 
approximately  half  are  catalogued. 

Recent  acquisitions  have  expanded  our  holdings  to 
include  species  from  the  tropical  west  Pacific.  A recent 
donation  of  over  2500  specimens  brought  us  a large 
Tridacna  gigas,  many  cones,  olives,  conchs  and  tritons. 
Specimens  from  New  Guinea,  Mexico,  the  Caribbean, 
Japan,  and  the  northern  Atlantic  Ocean  help  fill  out 
the  geographical  and  systematic  representation  of 
marine  gastropods  and  bivalves. 

The  collection  is  used  extensively  in  teaching, 
research,  and  exhibition.  We  receive  visitors  each  year 
and  make  or  receive  numerous  loans.  Specimens  have 
been  contributed  to  permanent  and  temporary  exhibits. 
In  the  past  year,  the  collection  has  been  used  as  a basis 
for  identifications  by  projects  assessing  damage  from 
the  Exxon  Valdez  oil  spill. 

Current  research  by  the  Coordinator  addresses 
population  dynamics  and  status  of  Macoma  balthica 
in  Port  Valdez,  biodiversity  and  intertidal  ecology  in 
the  Green  Island  Research  Natural  Area,  Prince 
William  Sound,  keys  to  Alaskan  marine  fauna,  and 
care  of  marine  invertebrate  collections. 

One  full-time  professional  and  occasional  part-time 
student  or  volunteers  staff  the  Aquatic  Collection. 

*Coordinator,  Aquatic  Collection 


Editor’s  note:  With  this  article  The  Festivus  begins  a 
series  on  lesser  known  museums  throughout  the 
country  which  house  molluscan  collections. 
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A NOTE  FROM  TWILA  BRATCHER  ON  HASTULA  COLORATA 


A note  from  Twila  Bratcher  was  sent  to  The 
Festivus  reporting  on  the  collection  of  the  first 
known  living  specimens  of  Hastula  colorata  Bratcher, 
1988.  [In  her  original  description  (Veliger  30:46,  fig. 
7)  Twila  stated  that  "as  far  as  is  known,  no  one  has 
collected  a live  specimen."] 

In  the  July  1990  issue  of  the  Australian  Shell 
News,  Dr.  Fred  Wells  wrote  that  in  February  of  this 
year,  a group  from  the  Western  Australian  Museum 
had  gone  to  Augusta,  Western  Australia  to  work  on 
the  abalone,  Haliotis  laevigata  Donovan,  1808. 
While  there  the  group  decided  to  search  for  Hastula 
colorata  since  the  area  is  the  type  locality.  He 
reported  that  they  collected  13  living  individuals  "on 


a very  mixed  bottom  at  a depth  of  7.5  m.  The 
bottom  area  had  a lot  of  scattered  granite  rocks 
with  extensive  growths  of  a diverse  assemblage  of 
seaweeds.  There  are  very  small  sand  patches 
overlying  or  in  between  rocks  and  this  is  where  the 
H.  colorata  were  located  by  fanning  the  sand  gently." 
He  added  that  the  animals  were  uncommon  "and 
only  13  were  collected  by  four  people  in  a total  of 
five  hours  of  bottom  time."  Also  mentioned  in  the 
Wells  article  is  an  extension  of  the  known  range  of 
Terebra  albida  Gray,  1834.  Known  from  Victoria 
and  Tasmania  to  Esperance,  W.A.,  the  collection  of 
a single  specimen  along  with  the  H.  colorata, 
extended  its  known  range  over  600  miles  westward. 


CORRECTION 


In  Larry  Buck’s  article,  "Shell  Collecting  off 
Playa  de  Cocos,  Costa  Rica"  in  the  July  12,  1990 
issue  of  The  Festivus  (Vol.  22(7):83-85),  the  species 


identified  as  Neorapana  tuberculata  (Sowerby,  1835) 
is  incorrect.  It  is  actually  the  species  N.  muricata 
(Broderip,  1832). 


CLUB  NEWS  (cont’d) 


Mini-Auction  of  Books  at  the  October  Meeting 

The  mini-auction  of  books  which  was  to  be  held 
at  the  August  meeting  is  rescheduled  for  the 
October  meeting.  Those  who  were  unable  to  attend 
will  have  a second  chance  to  bid  on  the  three 
books  which  are: 

1)  Seashells  of  Western  Europe  by  P.  Bouchet 
(1979) 

2)  Review  of  the  Volutidae  by  Maxwell  Smith 
(1942) 


3)  Olive  Shells  of  the  World  by  Ziegler  & Porreca 
(1969) 

Mark  your  Calendars  for  the  Club  Christmas  Party 

The  annual  Christmas  Dinner  Party  will  be  held 
on  Saturday  evening,  December  1.  Location,  theme, 
cost,  and  other  details  will  be  announced  in  the 
October  issue. 
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CLUB  NEWS 


The  Old  Fashioned  Hoedown 

If  you-all  missed  the  hoedown  on  Saturday 
evening  September  22nd,  you  missed  a great  old 
time!  About  30  people  were  at  the  Barton  ranch 
taking  in  the  local  color-hay  bale  seating,  two 
barbecues  (one  with  the  most  succulent  ribs  and  the 
other  with  tender  chicken)  attended  by  host  George 
Barton  in  cowboy  hat  and  chaps,  apples  for  bobbing, 
country  music  for  listening  and  dancing,  and  a 
stationary  bull  (on  a bicycle  frame)  for  riding-just 
like  in  the  best  western  clubs.  There  were  even 
horseshoes  set  up  in  the  back  forty  for  the 
afficionados  in  the  group-and  there  were  several. 

The  food  was  downright  finger-lickin’.  As 
always,  members  outdid  themselves  with  their 
contributions  of  salads,  casseroles  and  sinful  desserts 
to  compliment  the  outstanding  main  course 
prepared  and  provided  by  Paula  and  George  Barton. 

There  couldn’t  have  been  a better  September 
party  and  the  Club’s  many  thanks  go  to  the  Bartons 
for  their  generous  and  gracious  hospitality. 


Two  Club  Members  Have  Exhibits. 

Bob  Yin  will  have  his  fine  underwater 
photographs  in  two  upcoming  exhibitions. 

They  can  be  seen  presently  at  the  Monterey  Plaza 
Hotel,  Monterey,  California,  in  the  lower  lobby 
where  they  will  be  on  display  until  December. 

During  the  month  of  November  Bob  will  have 
his  photographs  on  exhibit  locally  in  the  main  lobby 
of  the  San  Diego  Public  Library’s  downtown 
location. 

Wes  Farmer  will  have  an  exhibit  on  ocean  life 
at  the  downtown  location  of  the  San  Diego  Public 
Library  in  their  main  lobby  during  the  entire  month 
of  October.  His  exhibit  will  comprise  six  display 
cases,  three  of  which  will  relate  to  his  three  books 
on  marine  life;  Tidepool  Wonders  of  the  Sea  of 
Cortez  III,  Seashore  Discoveries,  and  Sea-Slug 
Gastropods.  Also  on  display  in  other  cases  will  be 
his  photographs  and  sculptures  of  marine  creatures. 

Mark  Your  Calendars  for  the  Annual 
Christmas  Party 


The  Club’s  annual  Christmas  dinner  party  will  be 
held  on  Saturday  evening  December  1st  at  the 
Shanghai  Restaurant  overlooking  Mission  Bay  (map 
will  be  in  the  November  issue).  The  Club  will 
have  a large  private  room  for  the  evening.  The 
complete  Chinese  dinner  of  appetizers,  entrees, 
dessert  and  tea  will  be  $13.  The  Club  will  provide 
complimentary  wine.  Since  the  party  is  being  held 
very  early  in  December,  reservations,  with  payment, 
must  be  received  no  later  than  Monday,  November 
26th.  Either  give  your  check  to  a Board  member  at 
the  October  meeting  or  send  it  to  the  Club  address. 
Further  details  at  the  October  meeting. 


Starting  Time  for  Club  Meetings 

Club  meetings  are  scheduled  to  begin  at  7:30 
PM.  However,  the  meeting  room  is  open  at  7:00 
PM  for  those  who  like  to  have  some  extra  time  to 
socialize.  The  meetings  have  been  starting  late 
recently  which  makes  it  difficult  for  those  who  have 
far  to  travel  or  who  have  to  get  up  early  in  the 
morning.  The  October  meeting  will  begin  promptly 
at  7:30  PM.  As  is  customary,  the  program  segment 
of  the  meeting  will  be  held  first  with  the  business 
meeting  following  the  refreshment  break. 


Donation  of  a Video  to  the  Club  Library 

Member  John  Jackson  made  a video  of  the 
Club’s  fine  August  program  by  Carol  and  Paul 
Skoglund  on  "Small  Boat  Dredging  with  Resulting 
Panamic  Range  Extensions."  which  he  has  kindly 
donated  to  the  Club  library.  This  is  a first  for  the 
Club  and  gives  members  who  missed  this  superb 
program  an  opportunity  to  borrow  the  video  and  see 
the  program  on  their  home  screens.  The  video  is 
of  excellent  quality  and  we  thank  John  for  his 
generosity. 

New  Members 

Coltro,  Jos6  & Marcus,  CEP  01599  Caixa  Post. 

15.259,  Sao  Paulo,  SP  Brasil 
McClincy,  Richard  J.,  809  St.  George  Rd.,  Danville, 

CA  94526 
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SMALL  BOAT  DREDGING 


PAUL  SKOGLUND 

3846  E.  Highland  Avenue,  Phoenix,  Arizona  85018 


One  regularly  hears  about  the  fabulous  shells 
coming  from  the  dredges  of  research  vessels  whose 
big  budgets  enable  them  to  dredge  in  exotic  places 
using  state-of-the-art  equipment.  This  report  is 
about  low  budget  dredging  in  a small  boat  at  some 
of  the  same  exotic  places  using  home-made 
equipment. 

My  wife  Carol  was  very  involved  in  intertidal 
collecting  for  a number  of  years  before  we  began 
thinking  of  dredging.  Our  first  attempts  at  dredging 
used  equipment  made  from  information  gathered 
from  various  sources.  We  lugged  the  dredge  and 
equipment  around  with  us  and  tried  to  rent  local 
boats  off  the  beach.  As  is  often  the  case,  where  we 
wanted  to  dredge  was  not  where  the  boat  was 
available.  It  soon  became  apparent  that  we  had  to 
have  our  own  boat  and  that  our  initial  equipment 
and  the  information  on  how  to  use  it  didn’t  fit  our 
circumstances  very  well.  As  we  gained  experience 
the  equipment  and  techniques  were  changed  until 
we  have  a system  that  produces  results  we  are  happy 
with. 

The  restraints  that  our  system  had  to  fit  were: 

1)  The  boat  had  to  be  small  enough  to  be  handled 
by  two  people  getting  it  into  and  out  of  the  water. 

2)  The  dredge,  when  full,  not  be  too  heavy  to  be 
lifted  by  one  person. 

3)  The  boat,  when  full  of  dredging  gear  and  people, 
not  be  overloaded. 

We  settled  on  a 14  foot  deep  fisherman 
aluminum  boat  and  a 25  hp  motor.  We  have  a boat 
cover  and  carry  the  boat  on  a trailer.  This  allows 
the  boat  to  act  as  in-transit  storage  for  all  the 
miscellaneous  gear  associated  with  dredging.  To 
assist  with  moving  the  boat  out  of  the  water  and  up 
the  beach  we  have  3 rollers.  These  are  10"  diameter 
x 4 foot  long  sleeves  made  from  durable  canvas  into 
which  a truck  inner  tube  is  inserted  and  inflated. 


Placed  under  the  boat  the  rollers  let  the  boat  roll 
over  soft  sand  and  small  rocks  with  considerably 
less  effort  than  dragging  the  boat. 

The  dredge  we  currently  use  with  our  boat  is 
our  fifth  evolutionary  generation  (Figure  1).  It  is  a 
rectangular  box  with  the  sides  and  bottom  covered 
with  1/4"  mesh  hardware  cloth.  The  corners  are 
3/4"  x 3/4"  angle  iron.  The  top  of  the  box  is  formed 
from  flat  iron  stock  with  a portion  bent  over  to 
form  a cutting  lip.  The  bail,  made  from  1/2" 
diameter  rod,  is  attached  to  an  extension  of  the 
side.  This  extension  limits  the  bail  angle  and  with 
the  bail  pivot  point  in  front  of  the  cutting  lip  results 
in  less  tipping  of  the  dredge  and  loss  of  contents 
when  the  lip  strikes  a rock.  The  top  opening  is  18" 
wide,  5"  high,  and  the  dredge  is  18"  deep.  Because 
of  the  1/4"  mesh  some  of  the  small  shells  probably 
wash  away  during  the  recovery  process.  To  help 
capture  more  of  the  small  ones  we  have  another 
specialized  dredge  with  1/8"  mesh  and  built-in 
rinsing  grooves  that  we  use  occasionally  for  mud 
bottom  conditions. 

For  productive  dredging  we  find  it  is  very 
helpful  if  the  "feel"  of  the  dredge  action  on  the 
bottom  is  transmitted  up  the  line  to  the  boat.  We 
also  know  that  for  each  foot  of  water  depth  we 
must  have  about  3 feet  of  line  out  for  proper 
dredging  action.  To  dredge  very  deep  means  a lot 
of  line  has  to  be  pulled  down  into  the  water  and 
kept  there  while  the  dredge  is  working. 

Choosing  the  type,  size  and  characteristic  of  the 
line  to  use  for  dredging  is  a tradeoff.  Manila  or 
hemp  natural  fiber  rope  is  not  acceptable.  It  is  great 
to  work  with,  handles  beautifully,  but  the  fiber  rots 
if  not  washed  free  of  salt  and  completely  dried  after 
each  use.  We  cannot  always  do  this  and  it  is  very 
discouraging  to  see  your  dredge  and  a lot  of  line 
slowly  sink  to  the  bottom  as  the  rope  parts.  Line 
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of  larger  diameter  is  generally  easier  to  recover  by 
hand  but  offers  more  towing  water  resistance, 
particularly  when  several  hundred  feet  are  in  use. 
This  resistance  and  any  line  bouyancy  acts  as  a 
lifting  force,  making  it  harder  to  keep  the  line  down 
and  the  dredge  on  the  bottom.  Most  synthetic  lines 
do  not  stretch  much  but  they  float,  and  that  is  bad 
for  deep  dredging.  Nylon  sinks  but  is  very  stretchy, 
limiting  the  feel  of  the  dredging  action  when  long 
lengths  are  out.  We  settled  on  a compromise  of 
3/8"  nylon  line  in  600  foot  lengths.  We  use  about 
8 feet  of  heavy  chain  right  at  the  bail  and  6 feet  of 
chain  at  each  600  foot  connection.  This  extra 
weight,  combined  with  the  nylon  tendency  to  sink, 
overcomes  the  lift  induced  by  the  forward  motion  of 
the  line  and  results  in  satisfactory  dredging  action. 
For  shallow  work,  100  feet  or  less,  often  no  chain 
is  needed  at  the  bail. 

Most  of  our  dredging  is  done  early  in  the 
morning  when  it  is  still  cool  and  the  wind  is  calmer. 
After  much  experimentation  we  have  found  that  best 
dredging  results  are  obtained  when  the  dredge  digs 
lightly  and  hops  along  the  bottom.  This  action  is 
controlled  entirely  by  the  speed  of  the  boat.  Too 
slow  and  the  dredge  immediately  fills  with  material 
and  will  not  rinse  out.  The  only  recourse  is  to 
bring  it  up  and  empty  it.  Too  fast  and  the  dredge 
will  never  get  to  the  bottom.  The  hop-skip  action 
picks  up  a small  amount  of  material  each  grab  and 
the  coasting  interval  between  grabs  allows  excess 
sand  to  wash  out  before  the  next  touchdown.  This 
is  a very  fine-tuned  proceedure  requiring  constant 
monitoring  of  the  "feel"  coming  up  the  line  and 
making  motor  speed  adjustments  for  maximum 
dredging  results.  At  no  time  is  the  boat  going  very 
fast,  a walking  speed  is  quite  typical. 

To  have  the  correct  amount  of  line  out  for 
good  dredging  we  have  to  know  the  depth  of  the 
water.  To  help  determine  this  we  have  marked  all 
our  line  at  25  foot  increments.  When  first  arriving 
at  a likely  dredging  spot  the  boat  is  stopped  and  the 
dredge  is  lowered  over  the  side  of  the  boat  until  it 
reaches  the  bottom.  The  depth  is  noted  and  as  the 
boat  goes  forward  additional  line  is  payed  out  until 
the  total  amount  of  line  out  is  three  times  the  water 
depth.  In  deep  water,  where  the  "feel"  is  reduced 
due  to  line  stretch,  it  is  easy  to  have  not  quite 
enough  line  out,  be  "dredging"  for  awhile,  and  upon 
recovery  find  out  you  were  never  on  the  bottom. 


This  usually  happens  when  the  bottom  has  been 
gradually  dropping  away. 

After  dredging  for  awhile  the  dredge  "feels"  full 
and  a decision  is  made  to  retrieve  it  and  take  a 
look.  Up  to  this  point  it  has  been  all  fun  and 
games,  now  the  hard  work  starts.  If  you  have  been 
dredging  in  200  feet  of  water  you  have  about  600 
feet  of  line  out,  all  of  it  submerged,  and  at  the  end 
of  it  all  is  a 100  pound  lump  of  loaded  dredge.  All 
of  this  has  to  be  brought  aboard.  That  can  be  one 
big  job,  especially  if  the  water  is  a little  rough  and 
it  is  tough  to  stand  in  the  boat.  A lot  of  thought 
has  gone  into  coming  up  with  a method  of  making 
this  job  easier.  Some  people  have  rigged  motor 
driven  winches  in  their  boats  to  recover  the  line. 
For  several  reasons  this  was  not  best  for  us  so  we 
rigged  up  a tube-pulley  arrangement  (Figure  2)  to 
do  the  lifting.  Other  people  have  used  variations  of 
this  same  basic  tube  idea,  we  just  improved  on  it  to 
fit  our  conditions  and  allow  the  boat  to  do  the  hard 
work. 

Our  arrangement  is  an  inner  tube  enclosed  in 
a rope  sling  from  which  hangs  a pulley  with  a one- 
way lock.  The  line  can  pass  through  easily  in  one 
direction  but  is  caught  and  held  in  the  opposite 
direction.  When  it  is  time  for  recovery  this  device 
is  placed  over  the  line,  placed  in  the  water,  and  the 
boat  is  driven  forward.  The  tube  tries  to  follow  the 
line  but  the  resistance  of  the  water  holds  the  tube 
back,  its  buoyancy  keeps  it  on  top,  and  the  line  is 
lifted  through  the  pulley  to  the  top  of  the  water. 
When  the  dredge  reaches  the  inner  tube  the  boat  is 
stopped.  The  lock  grabs  the  line  and  prevents  the 
dredge  from  heading  back  for  the  bottom.  With  the 
dredge  now  suspended  right  under  the  tube,  instead 
of  having  to  recover  all  that  line  by  hand  you  just 
drive  the  boat  back  to  the  tube  and  bring  it  and  the 
dredge  aboard.  Remove  the  tube  and  empty  the 
dredge  into  a pan.  With  the  line  already  in  the 
water,  to  start  the  next  load  just  dump  the  dredge 
back  overboard  and  resume  dredging. 

We  frequently  dredge  around  Isla  Danzante  in 
Baja  California  Sur  where  the  water  is  deep  and  the 
currents  strong.  Dredging  against  the  current  is 
difficult.  The  dredge  needs  to  move  across  the 
bottom  in  order  to  pick  up  material  but  often  the 
current  is  at  or  above  dredge  speed  so  nothing 
happens.  Turning  around  to  dredge  with  the 
current  is  much  better.  In  many  cases  the  current 
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supplies  sufficient  speed  so  you  can  dredge  with 
little  or  no  power  applied.  This  is  great  until  the 
dredge  hangs  up  on  something.  Now  suddenly  you 
are  anchored  in  a strong  current  with  your  anchor 
line  back  across  your  stern,  the  water  almost  over 
the  transom  and  no  slack  to  give  you  manuvering 
room.  Add  a little  wind  driving  the  chop  and  you 
have  the  picture.  We  are  very  cautious  in  these 
conditions. 

We  have  found  that  a hung-up  dredge  can 
almost  always  be  freed  by  doubling  back  over  the 
line.  As  the  line  gets  tight  the  dredge  is  pulled 
back  from  the  obstruction.  Sometimes  it  takes  a 
little  juggling  with  the  boat  directly  over  the  dredge. 
In  that  case  the  excess  line  will  have  to  be  brought 
into  the  boat  as  the  boat  is  manuvered  over  the 
stuck  dredge.  Currents  and  winds  tend  to 
complicate  this  manuvering.  You  always  seem  to  go 
elsewhere  than  where  you  intended.  We  never  use 
the  tube  when  the  dredge  is  hung  up.  Wait  until 
the  dredge  is  free  and  moving  again  before  attaching 
the  tube. 

The  deepest  we  have  dredged  is  600  feet.  At 


that  depth  there  is  so  much  line  out  that  all  dredge 
"feel"  is  gone  and  a different  technique  is  used. 
With  the  boat  stopped  and  all  the  line  out  the 
dredge  is  allowed  to  settle  to  the  bottom.  The  boat 
is  then  driven  slowly  forward  until  it  is  apparent  the 
dredge  is  off  the  bottom  and  moving.  The  boat  is 
again  stopped  and  the  routine  repeated.  It  is  much 
slower  and  not  much  material  comes  up  but  what 
is  there  is  great. 

At  times  we  go  to  places  where  we  fly  in  and 
rent  a boat.  For  these  trips  we  have  built  a 
somewhat  smaller  dredge  that  partially  folds  up  and 
fits  into  a carry-on  suitcase.  Everything  needed, 
line,  bail,  deflated  tube  and  pulley,  chain,  drying 
cloths,  etc.  fit  inside  the  dredge  inside  the  suitcase. 
The  line  is  only  300  feet  of  1/4"  diameter  but  it  is 
a fully  functional  outfit.  The  sorting  pans  are 
carried  in  our  regular  suitcases  filled  with  clothing. 
Our  buckets,  sieves,  bags,  etc.  are  carried  in  one 
large  snap-lid  bucket.  We  have  used  this  "have 
dredge -will  travel"  outfit  in  Costa  Rica,  Panama,  and 
Ecuador  with  fine  results. 


All  structural  joints  to  be  welded. 


1/2"  or  3/4"  straps  (3  places) 
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Detail  of  roller-pawl  device 


Figure  2.  View  of  tube-pulley  arrangement  Loops  over  tube  are  tied  together  with  outside  and  inside  linking  ropes.  This  keeps  the  loops  in  place  for  even  load  distribution  and 
when  the  tube  is  deflated  and  packed. 


A RECORD  SIZE  FOR  TRIDA CHIELLA  DIOMEDEA  (BERGH,  1894) 


Wesley  M.  Farmer 

3591  Ruffin  Road,  #226,  San  Diego,  California  92123 


On  a trip  to  Bahia  de  los  Angeles  in  January  1990, 
I found  a specimen  of  Tridachiella  diomedea  (Bergh, 
1894)  100  mm  in  length  (Figure  1)  in  a rocky 
habitat  at  Isla  Smith.  Since  that  time  I have  found 
two  additional  specimens  over  80  mm  in  length  and 
have  seen  a specimen  being  preyed  upon  by  the 
cephalaspidean  Navancvc  potyalphos  Gosliner  & 
Williams,  1972,  which  took  over  an  hour  to 
consume  the  T.  diomedea. 

Kerstitch  (1989)  in  his  "Sea  of  Cortez  Marine 
Invertebrates,"  lists  the  size  range  as  between  32  and 
50  mm  length. 


Figure  1.  T.  diomedea , 100  mm  long  specimen, 
drawn  by  the  author  from  his  35  mm  slide  taken  at 
Isla  Smith. 
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PA RAME TARIA  DUPONTII-LOOKS  LIKE  A CONE 
AND  STINGS  LIKE  ONE  TOO! 

LARRY  BUCK 

2534  Via  Pisa,  Del  Mar,  California  92014 


During  the  month  of  July  1990,  several  of  us 
from  the  San  Diego  Shell  Club  once  again  spent 
eight  days  collecting  at  Puerto  Escondido,  Baja 
California  Sur,  Mexico.  One  of  the  species  I 
collected  is  Parametaria  dupontii  (Kiener,  1849-50), 
a cone  look-alike  whose  identification  confuses 
many  novices.  I’ve  always  kept  my  eye  out  for  these 
cone-like  mollusks  which  are  actually  in  the  family 
Columbellidae.  The  shells  come  in  various  colors 
from  black  to  gold  and  are  beautifully  marked. 
Figure  1 shows  the  size  and  color  variation  in  the 
species  as  well  as  the  higher  spired  form  from  Bahia 
de  los  Angeles  to  the  north  (top  row,  4th  from  left, 


bottom  row  2nd  from  left).  Keen  (1971)  in  Sea  Shells 
of  Tropical  West  America,  2nd  edition  states  that 
the  species  attains  a length  of  about  21  mm.  The 
golden  specimen  in  Figure  1 (top  left)  is  32.1  mm 
in  length. 

While  carrying  one  in  my  hand  during  a dive, 
I discovered  that  P.  dupontii  can  sting  (Figure  2). 

The  sensation  was  much  like  an  ant  sting-intense 
with  a very  localized  stinging  sensation  of  short 
duration.  There  was  no  swelling  but  the  feeling  was 
uncomfortable  and  it  left  me  rubbing  my  fingers  for 
a few  moments  while  putting  my  specimens  in  a safe 
container. 


Figures  1 and  2.  Parametaria  dupontii  (Kiener,  1849-50) 

(1)  Nine  specimens  collected  by  L.  Buck  showing  color 
and  size  variation  in  the  species.  (2)  Stinging  specimen, 
22.0  mm  L,  (also  shown  in  Fig.  1,  bottom  right),  collected 
at  Bahia  de  los  Angeles. 
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TURCICA  CAFFEA  (GABB,  1865) 


A beautiful  13.5  mm  long  specimen  of  the 
uncommon  Turcica  caffea  (Gabb,  1865)  was  collected 
by  Dan  McGuire  of  the  Paleontology  Department 
of  the  San  Diego  Natural  History  Museum  on  May 
30,  1989.  The  specimen,  shown  in  Figure  1,  is  a 
color  form  having  dark,  spirally  banded,  beaded 
whorls  with  a cream-colored  row  of  spiral  beading 
at  the  base  of  each  whorl.  The  base  of  the  shell  is 
cream-colored  with  darker  dots  of  color  between  the 
spiral  beads.  The  specimen,  taken  by  Dan  while 
SCUBA  diving  in  75  feet  of  water  off  Bird  Rock,  La 
Jolla,  California,  was  living  on  the  holdfast  of  bull 
kelp. 


Figure  1.  Turcica  caffea  (Gabb,  1865).  Length:  13.5 
mm,  maximum  diameter:  12.2  mm 
Photo:  David  K.  Mulliner 


BOOK  NEWS 


Sowerby’s  Conchological  Manual  to  be  Reproduced 

A news  release  from  American  Malacologists, 
P.O.  Box  1192,  Burlington,  MA  01803  announces  a 
new  hardback  book  of  139  pages,  10x11  inches,  with 
41  color  plates  by  Studio  Editions  Ltd.  of  London 
which  will  "faithfully  and  beautifully"  reproduce  the 
Conchological  Manual  of  G.B.  Sowerby  Jr.  To  it 
they  added  12  hand-colored  plates  of  seashells  from 
the  1849  Parisian  Dictionnaire  Universel  d’Histoire 
Naturelle  by  d’Orbigny  with  drawings  by  Jean 
Gabriel  Pretre.  The  book  is  available  from 


American  Malacologists  for  $14.95  plus  $3.05  for 
handling. 

Tidepool  Wonders  of  the  Sea  of  Cortez  III 

Wes  Farmer  announces  the  third  edition  of  his 
Tidepool  Wonders  of  the  Sea  of  Cortez  with  over 
90  new  drawings.  This  88  page  field  guide  with  33 
photographs,  278  figures  and  7 maps  is  available 
from  the  author  at  $5.95  + sales  tax  and  $2.00 
handling.  Send  to  Wes  Farmer,  3591  Ruffin  Rd. 
#226,  San  Diego,  CA  92123. 
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CLUB  NEWS 


From  the  Minutes  - San  Diego  Shell  Club 
Meeting  - October  18,  1990 

This  month  President  Kim  Hutsell  opened  the 
meeting  promptly  at  7:30  PM.  Before  the  program 
began,  Kim  presented  the  slate  of  officers  for  1991. 
The  offices  of  Vice  President  (program  chairman) 
and  Recording  Secretary  remain  unfilled. 

The  slate  is  as  follows.  President:  Larry  Buck, 
Corresponding  Secretary:  Rick  Negus,  Treasurer: 
Margaret  Mulliner,  Editor:  Carole  Hertz. 

Nominations  from  the  floor  will  be  accepted  at  the 
November  meeting  prior  to  the  election  of  officers. 
The  new  officers  will  be  installed  at  the  Christmas 
Party. 

Jules  Hertz  then  gave  a short  review  of  the 
recent  publications  received  by  the  Club  library 
highlighting  those  articles  which  might  be  of 
particular  interest.  If  this  type  of  review  is  popular 
with  the  members,  it  will  become  a regular  feature 
at  meetings. 

Kim  Hutsell,  the  speaker  for  the  evening,  led  an 
informal  discussion  on  shell  trading.  The  advantages 
and  pitfalls  of  shell  exchanging  were  considered  with 
those  in  attendance  contributing  their  suggestions 
and  warnings  — many  gained  from  personal 
experiences. 

The  refreshments,  with  a Halloween  theme,  were 
provided  by  Margenette  and  Arthur  Yeend  and 
Wayne  Reed  won  the  door  prize. 


The  Club’s  Annual  Christmas  Dinner  Party 

The  Club’s  Christmas  Party  will  be  held  on 
Saturday  evening,  December  1st  at  the  Shanghai 
Restaurant  at  1930  Quivira  Way  in  Marina  Village 
overlooking  Mission  Bay  (off  W.  Mission  Bay  Drive, 
just  south  of  the  Islandia  Hotel). 

The  Club  will  have  a large  private  room  and  a 
complete  Chinese  dinner  of  appetizers,  entrees, 
dessert  and  tea.  Dinner  wine  will  be  provided  by  the 
Club.  Cost  for  the  evening  is  $13.00. 

The  festivities  will  begin  at  6:00  PM  with  a no 
host  bar.  Dinner  will  be  served  at  7:00  PM  followed 
by  the  evening’s  program  with  John  Jackson  as 
Master  of  Ceremonies.  Guests  are  welcome. 

As  always,  the  Club  will  have  its  annual  shell 


gift  exchange.  To  participate  in  this  tradition,  bring 
a gift-wrapped  shell  (with  collecting  information  on 
the  inside  only)  to  place  under  the  tree.  On  the 
outside,  place  only  general  locale  - Caribbean,  Indo- 
Pacific  etc.  Numbers  will  be  drawn  and  those  who 
bring  a shell  gift  will  choose  one  from  under  the 
tree. 

Reservations  must  be  received  no  later  than 
Monday,  November  26th.  Give  your  check  to  a 
board  member  or  send  it  to  the  Club  address. 

The  Christmas  party  is  a time  to  welcome  the 
season  with  your  friends.  Come  and  join  the  fun. 

There  is  no  regular  meeting  in  December. 
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A HA  US  TELL  O TYPHIS  CUMINGII  LOOK-ALIKE? 

CAROLE  M.  HERTZ 

Department  of  Marine  Invertebrates,  San  Diego  Natural  History  Museum, 
Balboa  Park,  P.O.  Box  1390,  San  Diego,  California  92112 


Recently  Bob  Koch,  of  Phoenix,  Arizona,  was 
browsing  through  his  specimens  of  Haustellotyphis 
cumingii  (Broderip,  1833)  and  noticed  that  a 
specimen  from  Tamarindo,  Guanacaste  Province, 
Costa  Rica,  "had  a slightly  different  look."  When  he 
placed  the  immature  shell,  an  18.3  mm  long, 
crabbed  specimen  (Figures  1 & 2)  under  the 
microscope,  he  observed  that  aperturally  "there  was 
a partition  next  to  the  incipient  flange  on  the 


posterior  of  the  outer  lip,  rather  than  an  apertural 
varix  which  seems  characteristic  of  the  cumingii 
species.  Next  to  the  partition,  approaching  the 
developing  flange,  is  a fold  which  even  might  be 
considered  a sinus  notch.  The  aperture,  itself,  is 
broadly  open  as  opposed  to  a small  ovate  mouth 
with  an  entire  peristome,  as  described  by  Radwin 
& D’Attilio,  1976.  For  a detail  of  the  aperture  of  H. 
cumingii,  see  D’Attilio  & Hertz  (1988:46,  fig.  41). 


Figures  1 & 2.  Haustellotyphis  cf  cumingii.  Length:  18.3  mm,  two  views.  Location:  Playa  Tamarindo, 
Guanacaste  Province,  Costa  Rica.  Crabbed  specimen  collected  in  rocky  area  on  volcanic  substrate  at  low 
tide,  18  February  1988.  Leg.  Bob  Koch.  Photos:  David  K.  Mulliner 

Bob  then  wrote,  "By  sheer  accident  I made  noticed  that  while  H.  cumingii  is  described  as  having 

quite  a discovery-a  distinctly  different  nucleus."  He  a nucleus  of  "one  and  three-fourths  rounded 
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whorls,"  the  specimen  from  Tamarindo  has  a 
"somewhat  bulbous  nucleus  with  a lateral  tip  and 
develops  a distinct  carina  or  keel." 

Bob  then  checked  his  cabinet  for  additional 
specimens  of  H.  cumingii  and  examined  a lot  of 
eight  shells  from  Bahia  Drake,  Puntarenas  Province, 
Costa  Rica.  In  this  lot  he  found  two  specimens  that 
had  the  same  nucleus  as  the  specimen  from 


Tamarindo;  one,  a dead  juvenile  with  an  immature 
outer  lip  (Figures  3 & 4)  and  the  other  an  old  worn 
adult  with  a broken  or  eroded  apertural  lip  (Figures 
5 & 6).  The  nucleus  of  the  specimen  shown  in 
Figures  5 and  6 is  illustrated  in  Figures  7 and  8 and 
has  the  same  configuration  as  that  of  the  specimens 
shown  in  Figures  1 to  4. 


Figures  3 & 4.  H.  cf  cumingii.  Two  views  of  a dead  juvenile  specimen  approximately  9 mm  in  length. 
Location:  Bahia  Drake,  Costa  Rica,  dredged  30-80  ft.,  on  black  sand  and  broken  shell  bottom,  5 February 
1979.  Leg.  Bob  Koch.  Photos:  David  K.  Mulliner 


For  comparison,  a live-collected,  mature 
specimen  of  H.  cumingii  from  the  same  lot  of  eight 
specimens  is  illustrated  in  Figures  9 and  10.  It  has 
the  protoconch  of  1 3/4  polished  whorls  (Figures  1 1 
& 12)  usually  associated  with  this  species.  The 
other  five  specimens  in  the  lot  were  also  typical  of 
H.  cumingii  in  both  protoconch  and  teleoconch. 

Molluscan  larval  studies  such  as  those  of 
Jablonski  & Lutz  (1980)  and  Thiriot-Qutevreux 
(1980)  strongly  support  the  nucleus  as  a species 
indicator.  However,  Bandel  (1988)  reports  that 


within  the  spawn  of  a single  individual  of  a 
Tonnoidean  species,  "unusual  nurse-egg  development 
in  some  egg  capsules  results  in  an  embryonic  shell 
that  is  totally  different  from  those  of  neighboring 
capsules  where  all  embryos  grow  up  to  hatch  as 
planktotrophic  veligers."  Dali  (1918)  summarized 
the  observations  of  other  investigators  noting  the 
differences  within  a single  capsule  in  the  buccinid 
genera  Chrysodomus,  Volutopsis  and  Buccinum  and 
in  the  melongenid  genus  Busycon.  Little  is  known 
of  egg-laying  among  the  Typhidae.  The  only  report 
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Figures  5 & 6.  H.  cf  cumingii.  Worn  adult  specimen,  19.9  mm  in  length.  Locality  and  collecting  data  as 
in  Figures  3 and  4.  Photos:  David  K.  Mulliner 


Figures  7 & 8.  H.  cf  cumingii.  Two  views  of  protoconch  of  specimen  shown 
in  Figures  5 and  6.  Dorsal  view  (7),  apertural  view  (8). 


of  which  I am  aware  was  done  by  Joyce  Gemmell 
(1974)  who  observed  egg-laying  in  Typhisala  clarki 
(Keen  & Campbell,  1964).  In  that  study  she 
observed  that  there  were  no  nurse  eggs  and  that 
capsules  emptied  completely  except  for  "a  few 


veligers  that  were  too  weak  to  find  their  way  out  of 
the  escape  hole." 

Bob  Koch’s  discovery  of  these  three  puzzling 
typhid  specimens  is  of  considerable  interest. 
Unfortunately,  the  three  specimens  with  the 
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Figures  9 & 10.  H.  cumingii.  Dorsal  and  apertural  views  of  specimen  18.1  mm  in  length.  Locality  and 
collecting  data  as  in  Figures  3-6.  Photos:  David  K.  Mulliner 


Figures  11  & 12.  Two  views  of  protoconch  of  specimen  shown 
in  Figures  9 and  10.  Dorsal  view  (11),  apertural  view  (12) 


beautifully  preserved  "aberrant"  protoconchs,  have 
poorly  preserved  teleoconchs.  Bob  told  me  that  he 
had  already  examined  the  specimens  of  H.  cumingii 
in  the  Carol  Skoglund  collection  from  the  coasts  of 
Nayarit  and  Colima,  Mexico,  and  all  the  protoconchs 
were  those  usually  associated  with  H.  cumingii.  I 
checked  specimens  in  the  San  Diego  Natural  History 


Museum  collection  and  found  that  those  specimens 
with  complete  protoconchs  had  the  1 3/4  rounded 
polished  whorls  of  H.  cumingii  with  no  hint  of  the 
keel  evident  in  the  three  Koch  specimens. 

Live  collected,  unbroken,  mature  specimens  of 
this  species  with  the  "aberrant"  protoconch  must  be 
studied  before  any  conclusions  can  be  reached.  It 
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seems  most  unusual  to  find  a sister  species  for  the 
distinctive  H.  cumingii  among  the  specimens 
collected  in  one  dredge  haul,  especially  since  the 
family  Typhidae  has  less  than  100  Recent  species 
(about  180  fossil  and  Recent  nominal  species) 
(D’Attilio  & Hertz,  1988).  I would  be  very 
interested  in  having  an  opportunity  to  look  at  any 
other  specimens  of  the  H.  cumingii  look-alike  which 
might  have  this  "aberrant"  protoconch. 
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BERKELEY  AMU-WSM  JOINT  MEETING  • 1991 


The  1991  joint  annual  meeting  of  the 
American  Malacological  Union  and  the  Western 
Society  of  Malacologists  will  be  held  from  June  30 
- July  5 at  the  UC  Clark  Kerr  Campus  Conference 
Center,  Berkeley.  Symposia  will  feature  bivalves, 
molluscan  biogeography,  and  molluscan  taphonomy. 


Special  added  events  will  include  a reception  hosted 
by  the  Museum  of  Paleontology  and  open  houses 
at  UC  Museum  of  Paleontology  and  the  California 
Academy  of  Sciences.  Field  trips  will  range  from 
the  Bodega  Marine  Laboratory  to  wine  tasting  in 
the  Napa  Valley.  Full  announcements  to  follow. 


CORRECTIONS 


Aaron  Baldwin  advises  that  the  correct  name  for 
the  shrimp  in  his  article,"  Cymatioa  electilis  (Berry, 
1963)  in  Association  with  the  shrimp  Axius" 
(Festivus  22(8) :92)  is  Axiopsis  cf  serratijrons  (A. 
Milne  Edwards,  1873). 

In  Larry  Buck’s  article  "Parametaria  dupontii- 


Looks  Like  a Cone  and  Stings  Like  One  Too!" 
(Festivus  22(10):110),  the  specimen  which  stung  the 
author  was  collected  at  Puerto  Escondido  rather 
than  Bahia  de  los  Angeles  as  stated.  The  editor 
also  apologizes  for  failing  to  credit  photographer 
David  K.  Mulliner  for  the  photographs  in  that 
article. 
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MOLLUSCAN  RANGE  EXTENSIONS  TO  PLAY  AS  DE 
VILLAMIL,  GUAY  AS,  ECUADOR 


CAROL  SKOGLUND 

3846  E.  Highland  Avenue,  Phoenix,  Arizona  85018 


Shrimp  boats  that  ply  the  coast  of  Guayas, 
Ecuador,  bring  their  catches  ashore  at  the  town  of 
Playas.  The  trash  fish  and  shells  are  taken  to  be 
processed  for  fertilizer.  For  many  years  Dr.  & Mrs. 
William  Thorp  collected  these  shells  and  sent  them 
to  me.  In  talking  to  the  shrimpers,  they  were  told 
that  most  of  the  shrimping  was  done  just  offshore 
and  close  to  Playas. 

I made  several  trips  to  Ecuador  and  could  see 
these  boats  in  action  from  the  shore.  I also 
collected  at  the  same  shrimp  "dump"  several  times. 

Shells  from  this  source  are  frequently  larger 


than  those  from  any  other  part  of  the  Panamic 
Province. 

The  following  list  of  shells  are  new  range 
extensions  that  resulted  from  the  above  collecting. 
The  shells  are  in  my  collection  and  that  of  Virginia 
Upton  of  Sierra  Vista,  Arizona,  whom  I would  like 
to  thank  for  going  through  her  collection  to  list 
them  for  me. 

The  numbers  in  Keen  (1971)  are  used,  where 
available,  and  the  previously  known  range  is  cited. 
Some  taxa  have  changed  since  Keen.  In  those  cases, 
the  author  of  the  change  is  given. 


BIVALVIA 


85  Anadara  esmeralda  (Pilsbry  & Olsson,  1941). 

Isla  Isabel,  Mexico,  to  Panama. 

95  Anadara  hyphalopilema  Campbell,  1962.  Off 
Guaymas,  Sonora,  Mexico. 

456  Chione  purpurissata  Dali,  1902.  Gulf  of 
California  to  Guatemala. 

480  Petricola  gracilis  Deshayes,  1853.  Synonym: 
Petricola  gracilis parallela  Pilsbry  & Lowe,  1932. 


(Bernard,  1983).  Gulf  of  California  to  Panama 
(Garcia  & Pelesca,  1984). 

582  Temnoconcha  cognata  (C.B.  Adams,  1852). 

MazatHn,  Sinaloa,  Mexico,  to  Panama. 

607  Gari  panamensis  Olsson,  1961.  Bahia  San 
Carlos,  Sonora,  Mexico,  to  Panama  (Poorman 
& Poorman,  1988). 


GASTROPODA 


36  Fissurella  macrotrema  Sowerby,  1834.  Islas 
GaUpagos,  Ecuador. 

55  Tectura  biradiata  (Reeve,  1855).  Genus  changed 
from  Notoacmaea  (Lindberg,  1981).  El 
Salvador  to  Bahia  de  Panama. 

435  Turritella  broderipiana  Orbigny,  1840.  Tumbes 
to  Paita,  Peru  (Pena-G,  1970). 

484  Fartulum  laeve  (C.B.  Adams,  1852).  MazatMn, 
Sinaloa,  Mexico,  to  Panama. 


669  Alora  gouldii  (A.  Adams,  1857).  Manzanillo, 
Colima,  Mexico,  to  Panama. 

832  Capulus  sericeus  J.  & R.  Burch,  1961.  Gulf 
of  California,  Mexico;  Islas  GaHpagos,  Ecuador 
(Finet,  1985). 

837  Xenophora  concyliophora  (Bom,  1780).  Synonym: 
Xenophora  robusta  Verrill,  1870.  Puerto  Penasco, 
Sonora,  Mexico,  to  the  Gulf  of  Panama;  Cape 
Hatteras,  eastern  North  America  to  Bahia, 
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Brazil  (Ponder,  1983). 

Phalium  pilsbryi  (Woodring  & Olsson,  1957). 
Islas  Galdpagos,  Ecuador  (Abbott,  1968). 

1068  Babelomurex  hindsii  (Carpenter,  1857).  Genus 
changed  from  Latirus  (D’Attilio  & Myers,  1984). 
Gulf  of  California,  Mexico,  to  Panama;  Islas 
Galdpagos,  Ecuador  (Finet,  1985). 

1113  Cantharus  pastinaca  (Reeve,  1846).  Panama. 

1 120  Solenosteira  gatesi  Berry,  1963.  Guaymas,  Sonora, 
Mexico,  to  El  Salvador  (Hernandez,  1979). 
1366  Oliva  splendidula  Sowerby,  1825.  Islas  Tres 
Marias,  Mexico,  to  Panama. 

- — Prunum  macleani  Roth,  1978.  Cabo  Pasado  to 
Isla  la  Plata,  Ecuador  (Roth,  1978). 

1454  Cancellaria  urceolata  Hinds,  1843.  Gulf  of 


California,  Mexico,  to  Cabo  Pasado,  Ecuador; 
Islas  Galdpagos,  Ecuador  (Finet,  1985). 

1465  Cancellaria  balboae  Pilsbry,  1931.  Bahia  San 
Carlos,  Sonora,  Mexico  to  Panama  (Poorman  & 
Poorman,  1988). 

1501  Conus  vittatus  Hwass  in  Bruguidre,  1792.  Gulf 
of  California,  Mexico,  to  Manta,  Ecuador. 

1506  Conus  emarginatus  Reeve,  1844.  Bahia 
Magdalena,  Baja  California  Sur,  Mexico,  to 
Colombia;  Isla  de  Coco,  Costa  Rica  (Montoya, 
1983);  Islas  Galdpagos,  Ecuador  (Finet,  1985). 

1510  Conus  archon  Broderip,  1833.  Gulf  of  California, 
Mexico,  to  Panama. 

1712  Doxospira  hertleini  Shasky,  1971.  Costa  Rica  to 
Isla  La  Plata,  Ecuador. 
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OBSERVATIONS  ON  MODIOLUS  CAP  AX  AT  BAHIA  DE  LOS  ANGELES, 

BAJA  CALIFORNIA,  MEXICO 

WESLEY  M.  FARMER 

3591  Ruffin  Road,  #226,  San  Diego,  California  92123 


Modiolus  capax  (Conrad,  1837),  the  bearded  or 
horse  mussel,  seems  to  be  dying  off  in  the  area  of 
Bahia  de  los  Angeles  (113°30’N;  29°00’W).  This 
large  species  which  reaches  over  100  mm  in  length, 
tends  to  be  most  abundant  at  the  very  low  tide  line 
and  deeper,  living  in  clumps  attached  by  a byssus  to 
each  other  or  to  rocks,  sometimes  partially  covered 
in  sand.  I didn’t  pay  too  much  attention  to  them 
in  the  past  except  to  observe  living  colonies, 
individuals  of  which  I’d  used  for  bait. 

During  some  days  spent  snorkeling  in  the  area 
in  May  and  June  of  this  year  I noticed  many  empty 


shells,  still  in  a fresh  state,  attached  to  the  rocks  by 
their  byssal  threads.  The  shells  were  filled  with 
sand  and  mud  or  other  life  forms  such  as  bryozoan 
colonies,  nudibranchs,  mollusks  and  worms  of 
various  sorts. 

On  occasion  a live  mussel  could  be  seen  agape 
filtering  the  sea  water.  Near  one  such  mussel  I saw 
a couple  of  Oystercatchers  that  appeared  to  have 
been  feeding  on  a M.  capax.  However,  the  shell  was 
unbroken  with  pieces  of  mantle  tissue  still  in  it.  In 
addition  to  the  recently  dead  shells  still  attached,  I 
observed  some  that  were  already  in  the  shell  drift. 


THE  FESTIVUS  ANNOUNCES  TWO  SUPPLEMENTS  TO  VOLUME  XXII 


The  Festivus  is  pleased  to  announce  that 
subscribers  (members)  for  the  year  1990  will  receive 
two  supplements  to  Volume  XXII  as  part  of  their 
subscriptions.  Both  supplements  are  the  work  of 
Carol  Skoglund.  The  first,  "Additions  to  the 
Panamic  Province  Opisthobranchia  (Mollusca) 
Literature- 1971- 1990"  will  appear  in  January  or 
February  of  1991.  The  second  supplement,  to  be 
released  a bit  later,  is  titled  "An  Annotated 


Bibliography  of  References  to  Panamic  Province 
Bivalvia  (Mollusca)-1970  to  1990." 

Carol  Skoglund  has  performed  a tremendous 
service  in  updating  the  Panamic  literature  since 
Keen’s  monumental,  "Sea  Shells  of  Tropical  West 
America,"  (second  edition)  published  in  1971.  These 
two  supplements  will  prove  to  be  invaluable  to  both 
the  professional  and  amateur  workers,  especially 
those  interested  in  opisthobranchs  and  bivalves. 
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ADDITIONS  TO  THE  PANAMIC  PROVINCE  OPISTHOBRANCHIA 
(MOLLUSCA)  LITERATURE  - 1971  TO  1990 


CAROL  SKOGLUND 

3846  E.  Highland  Avenue,  Phoenix,  Arizona,  85018 


A great  many  changes  have  occurred  in  the 
opisthobranch  literature  of  the  Panamic  Province 
since  the  publication  of  A.  Myra  Keen’s  SEA 
SHELLS  OF  TROPICAL  WEST  AMERICA  in 
1971.  New  species  have  been  named,  taxonomic 
relationships  redefined,  and  ranges  changed.  The 
purpose  of  this  paper  is  to  draw  together  as  many 
of  these  citations  as  possible  for  easy  reference. 

Thirty-two  species  of  Panamic  Province 
opisthobranchs  have  been  described  since  1971.  All 
but  three  are  currently  considered  valid.  Twenty-five 
species  previously  known  from  other  parts  of  the 
world  have  been  reported  in  the  province  for  the 
first  time. 

The  Panamic  Province  is  that  area  between 
latitudes  25°N  and  6°S.  The  literature  has  many 
references  to  Baja  California,  Mexico.  The  two 
political  divisions  of  the  peninsula  are  Baja 
California,  which  is  the  area  north  of  the  28th 


parallel,  and  Baja  California  Sur,  the  area  south  of 
the  28th  parallel.  Any  references  made  to  Baja 
California  Norte  are  listed  herein  as  Baja  California, 
which  is  the  correct  name  of  the  state. 

Classification  follows  Vaught  (1989)  with  some 
modifications.  Species  are  listed  alphabetically 
within  a genus.  Where  authors  disagree,  both  are 
listed  in  date  order.  All  species  in  Keen  (1971)  are 
listed.  Keen  numbers  are  used  when  available,  but 
may  no  longer  be  in  numerical  order  because  of 
changes  in  taxonomic  placement.  When  these 
numbers  are  used  within  the  text  they  are  in 
brackets.  Synonyms  given  in  Keen  are  not  repeated. 
Taxa  which  differ  from  those  given  in  Keen  (1971) 
are  shown  in  bold  type. 

I thank  Dr.  Hans  Bertsch  and  Dr.  Terrence  M. 
Gosliner  for  critically  reviewing  the  manuscript  and 
for  their  many  valuable  suggestions. 


Subclass  OPISTHOBRANCHIA 
Order  CEPHALASPIDEA 
Family  ACTEONIDAE 
Genus  Acteon  Montfort,  1810 

2228  Acteon  castus  (Hinds,  1844). 

2229  Acteon  panamensis  Dali,  1908.  Extend  range 
northward  to  Bahia  de  los  Angeles,  Baja 
California,  Mexico  (Poorman  & Poorman, 
1978). 

2230  Acteon  traskii  Stearns,  1897.  Radula  and 
anatomy  figured  (Marcus,  1972). 

2231  Acteon  venustus  (Orbigny,  1840). 

Genus  Microglyphis  Dali,  1902 
Placed  in  family  Ringiculidae  by  Steinberg 
(1963).  Reinstated  in  family  Acteonidae 
(Vaught,  1989). 


2232  Microglyphis  estuarinus  (Dali,  1908).  Extend 
range  north  to  Washington  (Abbott,  1974). 

2233  Microglyphis  mazatlanicus  (Dali,  1908). 

2234  Microgfyphis  perconicus  (Dali,  1890). 

Genus  Rictaxis  Dali,  1871 

— Rictaxis  punctocaelatus  (Carpenter,  1864). 
Radula  and  anatomy  figured.  Range: 
Ketchikan,  Alaska  to  Bahia  Magdalena,  Baja 
California  Sur,  Mexico  (Marcus,  1972). 
Synonyms:  R.  coronadoensis  Stearns,  1898;  R. 
vancouverensis  Oldroyd,  1927.  Length:  20  mm 
(Abbott,  1974).  Extend  range  into  the  Gulf 
of  California  off  Bahia  San  Carlos,  Sonora, 
Mexico.  Depth:  35  to  100  m (Poorman  & 
Poorman,  1988). 

— - Rictaxis  sp.  Bahia  de  los  Angeles,  Baja 
California,  Mexico.  Depth:  183  m.  Figured 
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(Skoglund,  1988). 

Family  CYLICHNIDAE 
Genus  Scaphander  Montfort,  1810 

2255  Scaphander  cylindrellus  Dali,  1908. 

2256  Scaphander  interruptus  Dali,  1889. 

Genus  Acteocina  Gray,  1847 
Synonyms:  Cylichnella  Gabb,  1873;  Utriculastra 
Thiele,  1925  (Mikkelsen  & Mikkelsen,  1984). 

2257  Acteocina  angustior  Baker  & Hanna,  1927. 
Extend  range  south  to  Acapulco,  Guerrero, 
Mexico  (Abbott,  1974).  Length:  10.3  mm 
(Draper,  1987). 

2258  Acteocina  carinata  (Carpenter,  1857).  Range: 
Redondo  Beach,  California,  to  Panama 
(Abbott,  1974). 

2269  Acteocina  defimcta  (Baker  & Hanna,  1927). 
Genus  changed  from  Cylichnella  by  Mikkelsen 
& Mikkelsen  (1984).  Length:  3.3  mm 
(Draper,  1987).  Extend  range  south  to  Bahia 
Cocos,  Guanacaste,  Costa  Rica.  Depth:  9 to 
30  m (Skoglund,  1990). 

2270  Acteocina  gonzagensis  (Baker  & Hanna,  1927). 
Genus  changed  from  Cylichnella  by  Mikkelsen 
& Mikkelsen  (1984). 

2259  Acteocina  inculta  (Gould,  1855).  Synonym: 
Acteocina  planulata  Carpenter,  1865  (Abbott, 

1974) .  Correct  authorship  (Keen  & Coan, 

1975) .  Genus  changed  to  Cylichnella  by 

Gosliner  (1979).  Reinstated  as  Acteocina 
(Mikkelsen  & Mikkelsen,  1984).  Length:  6.3 
mm  (Draper,  1987). 

2260  Acteocina  infrequens  (C.B.  Adams,  1852). 
Range:  Santa  Monica,  California,  to  Panama 
(Abbott,  1974). 

— Acteocina  magdalensis  Dali,  1919.  Bahia 
Magdalena,  Baja  California  Sur,  Mexico  (Dali, 
1919).  Extend  range  north  to  Newport  Bay, 
California  (Abbott,  1974). 

2261  Acteocina  smima  Dali,  1919.  Delete  El 
Salvador  from  range  (Keen  & Coan,  1975). 

2271  Acteocina  tabogaensis  (Strong  & Hertlein, 
1939).  Extend  range  north  to  San  Felipe, 
Baja  California,  Mexico  (Gemmell,  Hertz  & 
Myers,  1980).  Genus  changed  from  Cylichnella 
by  Mikkelsen  & Mikkelsen  (1984). 

2272  Acteocina  zeteki  (Bartsch,  1918).  Genus 
changed  from  Cylichnella  by  Mikkelsen  & 


Mikkelsen  (1984). 

Genus  Cylichna  Lov6n,  1846 

2262  Cylichna  atahualpa  (Dali,  1908).  Extend  range 
north  to  off  Isla  Smith,  Bahia  de  los  Angeles, 
Baja  California,  Mexico  (Skoglund,  1988). 

2263  Cylichna  fantasma  (Baker  & Hanna,  1927). 
Extend  range  south  to  Bahia  Cocos, 
Guanacaste,  Costa  Rica.  Depth:  9 to  30  m 
(Skoglund,  1990). 

2264  Cylichna  inca  (Dali,  1908). 

2265  Cylichna  luticola  (C.B.  Adams,  1852).  Extend 
range  south  to  the  Islas  Galapagos,  Ecuador 
(Finet,  1985). 

2266  Cylichna  pizarro  (Dali,  1908). 

2267  Cylichna  stephensae  Strong  & Hertlein,  1939. 

2268  Cylichna  veleronis  Strong  & Hertlein,  1939. 

Genus  Cylichnella  Gabb,  1873 

2269  Cylichnella  defuncta  Baker  & Hanna,  1927. 
Delete.  Genus  changed.  See  Acteocina. 

2270  Cylichnella  gonzagensis  (Baker  & Hanna,  1927). 
Delete.  Genus  changed.  See  Acteocina. 

227 1 Cylichnella  tabogaensis  Strong  & Hertlein, 
1939.  Delete.  Genus  changed.  See 
Acteocina. 

2272  Cylichnella  zeteki  Bartsch,  1918.  Delete. 
Genus  changed.  See  Acteocina. 

Genus  Micraenigma  Berry,  1953 

2273  Micraenigma  oxystoma  Berry,  1953.  Delete. 
Known  only  from  Isla  Cedros,  which  is  north 
of  the  Panamic  Province. 

Family  AGLAJIDAE 
Genus  Aglaja  Renier,  1807 

— Aglaja  regiscorona  Bertsch,  1972.  Type  locality: 
Bahia  las  Cruces,  Baja  California  Sur,  Mexico. 
Length:  5 mm.  Intertidal  zone  (Bertsch,  1972). 
Shell  and  anatomy  figured  (Gosliner,  1980b). 

Genus  Navanax  Pilsbry,  1895 
Genus  changed  to  Chelidonura  with  Navanax 
as  a synonym  (Marcus  & Marcus,  1970). 
Navanax  reinstated  (Gosliner,  1980b). 

2253  Navanax  aenigmaticus  (Bergh,  1894). 
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Synonyms:  Posterobranchaea  maculata  Orbigny, 
1837  ( nom . obi);  Doridium  gemmatum  Morch, 
1863  {nom.  obi);  Posterobranchus  orbignyanus 
Rochebrune,  1882  {nom.  obi);  Doridium 
punctilucens  Bergh,  1882  {nom.  obi); 
Chelidonura  evelinae  Marcus,  1955;  C. 
nyanyana  Edmunds,  1968;  C.  evelinae  dica 
Marcus  & Marcus,  1970.  Shell  figured. 
Range:  southern  Mexico  to  Chile,  including 
the  Islas  GaHpagos;  Florida;  Caribbean; 
Ghana:  West  Africa  (Gosliner,  1980b) 

2254  Navanax  inermis  (Cooper,  1863).  Add 
synonym:  Doridium  purpureum  Bergh,  1893 
(Gosliner,  1980b). 

— Navanax  polyalphos  (Gosliner  & Williams, 
1972).  Anatomy  and  shell  figured.  Length: 
37  mm.  Type  locality,  Bahia  San  Carlos, 
Sonora,  Mexico,  on  mudflats  (Gosliner  & 
Williams,  1972).  Genus  changed  from 
Chelidonura.  Shell  figured  (Gosliner,  1980b). 

Family  GASTROPTERIDAE 
Genus  Gastropteron  Meckel  in  Kosse,  1813 

— Gastropteron  pacificum  Bergh,  1894.  Range: 
Alaska  to  the  Gulf  of  California,  Mexico,  and 
the  Islas  GaHpagos,  Ecuador  (Bertsch,  1969). 
Delete.  Southernmost  range  is  San  Diego, 
California  (Marcus,  1971a) 

Family  DIAPHANIDAE 
Genus  Woodbridgea  Berry,  1953 

2252  Woodbridgea  williamsi  Berry,  1953. 

Family  BULLIDAE 
Genus  Bulla  Linnaeus,  1758 
Subgenus  Bulla,  s.  s. 

2235  Bulla  (B.)  gouldiana  (Pilsbry,  1895).  Include 
Islas  GaHpagos,  Ecuador,  in  range  (Finet, 
1985).  Length:  73.5  mm  (Draper,  1987). 

2236  Bulla  ( B .)  punctulata  A.  Adams  in  Sowerby, 
1850.  Include  Islas  GaHpagos,  Ecuador,  in 
range  (Sphon  & Mulliner,  1972).  Include  Isla 
del  Coco,  Costa  Rica,  in  range  (Montoya, 
1983).  Length:  32.3  mm  (Wagner  & Abbott, 
1990). 

2237  Bulla  (B.)  rufolabris  A.  Adams  in  Sowerby, 
1850. 


Subgenus  Leucophysema  Dali,  1908 

2238  Bulla  (L.)  morgana  Dali,  1908.  Extend  range 
to  the  Islas  GaHpagos,  Ecuador  (Hertz,  1977). 

Family  HAMINOEIDAE 
Genus  Haminoea  Turton  & Kingston 
in  Carrington,  1930 

2243  Haminoea  angelensis  Baker  & Hanna,  1927. 
Length  10.4  mm  (Draper,  1987). 

2244  Haminoea  vesicula  (Gould,  1855).  Extend 

range  north  to  Prince  William  Sound,  Alaska 
(Lee  & Foster,  1985).  Length:  21.6  mm 

(Draper,  1987). 

2245  Haminoea  virescens  (Sowerby,  1833).  Add 

synonyms:  Haminoea  olgae  Dali,  1919;  H. 
rosacea  Spicer,  1933  (Abbott,  1974).  Extend 
range  north  to  Prince  William  Sound,  Alaska 
(Lee  & Foster,  1985).  Length:  22.7  mm 

(Draper,  1987). 

Genus  Atys  Montfort,  1810 

2239  Atys  casta  Carpenter,  1864.  Extend  range 
north  to  Catalina  Island,  California  (Abbott, 
1974). 

2240  Atys  chimera  Baker  & Hanna,  1927.  Length: 
10.2  mm  (Draper,  1987). 

2241  Atys  exarata  (Carpenter,  1857). 

2242  A tys  liriope  Hertlein  & Strong,  1951. 

Family  RETUSIDAE 
Genus  Sulcoretusa  Burch,  1945 

2246  Sulcoretusa  carpenteri  (Hanley,  1859). 

2247  Sulcoretusa  galapagana  (Dali,  1919). 

2248  Sulcoretusa  paziana  (Dali,  1919).  Extend  range 
north  to  Bahia  la  Cholla,  Sonora,  Mexico 
(Draper,  1975). 

Genus  Volvulella  Newton,  1891 
Subgenus  Volvulella,  s.  s. 

2249  Volvulella  (V.)  catharia  Dali,  1919.  No  apical 
spine  (Harry,  1967).  Extend  range  south  to 
the  Islas  Galdpagos,  Ecuador  (Abbott,  1974). 

2250  Volvulella  (V.)  cylindrica  (Carpenter,  1864). 
Extend  range  north  to  Vancouver  Island, 
British  Columbia,  Canada  (Abbott,  1974). 
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Subgenus  Paravolvulella  Harry,  1967 

2251  Volvulella  (P.)  panamica  Dali,  1919. 

Order  SACOGLOSSA 
Family  CYLINDROBULLIDAE 
Genus  Cylindrobulla  Fischer,  1857 

— Cylindrobulla  califomica  Hamatani,  1971. 
Length:  5mm.  Radula  figured.  Known  only 
from  Isla  Espiritu  Santo,  Gulf  of  California, 
Mexico  (Hamatani,  1971).  Delete.  Becomes 
a synonym  of  Ascobulla  japonica  Hamatani, 
1969. 

Genus  Ascobulla  Marcus,  1972 
Synonym:  Cylindrobulla  Fischer,  1857  (Marcus, 
1982).  Shells  resembling  that  of  Cylindrobulla-, 
cylindrical,  thin;  gill  as  in  Volvatella, 
pectinate;  radula  with  normal  sacoglossan 
bladelike  teeth  (Keen  & Coan,  1975). 

— Ascobulla  japonica  (Hamatani,  1969).  Range: 
Isla  Espiritu  Santo,  and  Bahia  San  Gabriel, 
Baja  California  Sur,  Mexico  (as  Cylindrobulla 
califomica ) (Williams  & Gosliner,  1973a). 
Synonyms:  C.  califomica  Hamatani,  1971; 
Ascobulla  ulla  (Marcus,  1970).  Extend  range 
to  Brazil  (Marcus,  1976).  Extend  range  to  Isla 
la  Plata,  Ecuador  (Shasky,  1983). 

Family  VOLVATELLIDAE 
Genus  Volvatella  Pease,  1860 

2314  Volvatella  cumingii  (A.  Adams  in  Sowerby, 
1850). 

Family  JULIIDAE 
Genus  Julia  Gould,  1862 

2315  Julia  thecaphora  (Carpenter,  1857).  Include 
Islas  GaHpagos,  Ecuador,  in  range  (Shasky, 
1989). 

Genus  Berthelinia  Crosse,  1875 
Subgenus  Edenttellina  Gatliff  & Gabriel,  1911 

2316  Berthelinia  (E.)  chloris  (Dali,  1918).  Ranges 
south  to  the  Islas  GaHpagos,  Ecuador  (Sphon 
& Mulliner,  1972).  Range  confirmed  to  Bahia 
Algodones,  Sonora,  Mexico  (Poorman  & 


Poorman,  1977). 

Family  OXYNOIDAE 

Synonym:  Lobigeridae  Pruvot-Fol,  1954 

(Marcus,  1982). 

Genus  Oxynoe  Rafinesque,  1814 

2312  Oxynoe  panamensis  Pilsbry  & Olsson,  1943. 
Range  confirmed  from  Bahia  Bacochibampo, 
Guaymas,  Sonora,  to  Bahia  Tenacatita,  Jalisco, 
Mexico  (Poorman  & Poorman,  1977). 

Genus  Lobiger  Krohn,  1847 

2313  Lobiger  souverbii  Fischer,  1857.  Extend  range 
to  Santa  Cruz,  Nayarit,  Mexico.  Also  from 
Hawaii  and  the  Caribbean  (Sphon,  1971a). 
Extend  range  to  the  Islas  GaMpagos,  Ecuador 
(Sphon  & Mulliner,  1972).  Shells  are  straw 
colored  rather  than  green.  Extend  range  north 
to  Cabo  San  Lucas,  Baja  California  Sur, 
Mexico  (Larson  & Bertsch,  1974).  Synonyms: 
L.  nevilli  Eliot,  1906;  L.  sagamiensis  Baba, 
1952.  Add  Japan  to  range  (Baba,  1974). 
Extend  range  north  to  Bahia  Algodones, 
Sonora,  and  south  to  Bahia  Tenacatita,  Jalisco, 
Mexico  (Poorman  & Poorman,  1977). 
Circumtropical  (Bertsch,  1979).  Shell  figured 
(Marcus,  1982).  Range  confirmed  to  Africa 
(Gosliner,  1987). 

Family  CALI PHYLLI DAE 
Body  flattened;  with  leaflike  lateral  expansions; 
foot  broad  anteriorly  (Keen  & Coan,  1975). 
Genus  Phyllobranchillus  Pruvot-Fol,  1933 

— Phyllobranchillus  viridis  (Deshayes,  1857). 
Delete.  Genus  changed.  See  Polybranchia. 

Genus  Polybranchia  Pease,  1860. 
Synonyms:  Lobifera  Pease,  1860; 

Phillobranchillus  Pruvot-Fol,  1933;  Polyphyla 
Pruvot-Fol,  1954  (Keen,  1973).  Synonyms: 
Phyllobranchis  Adler  & Hancock,  1864  (not 
Girard,  1851);  Branchophyllum  Pruvot-Fol, 
1947.  Rhinophores  channeled,  bifid;  oral 
tentacles  short;  dorsal  papillae  in  several  series, 
without  cnidophore  sacs  (Keen  & Coan,  1975). 

— Polybranchia  viride  (Deshayes,  1857).  Radular 

tooth  figured.  Range:  throughout  the 
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Caribbean  (Marcus  & Hughes,  1974).  Length: 
28  mm.  Range:  Isla  Cerralvo,  off  Baja 
California  Sur;  Punta  Mita,  Nayarit,  Mexico; 
Islas  GaHpagos,  Ecuador;  Caribbean  Sea 
(Bertsch  & Smith,  1973).  Genus  changed 
from  Phyllobrcinchillus.  Radula  figured. 
Range:  Rancho  Notri  (south  of  Loreto),  Baja 
California  Sur,  Mexico,  to  the  Islas  GaHpagos, 
Ecuador;  widely  distributed  throughout  the 
Caribbean  (Ferreira  & Bertsch,  1975). 

Family  STILIGERIDAE 
Subfamily  STILIGERINAE 
Genus  Stiliger  Ehrenberg,  1831 
Synonym:  Ercolania  Trinchese,  1872  (Marcus, 
1982). 

— Stiliger  cf  fuscata  (Gould,  1870).  Synonym: 
Stiliger  evelinae  Marcus,  1959.  Radula  figured. 
Length:  5 mm.  Range:  Puerto  Pehasco, 
Sonora,  Mexico;  widely  distributed  in  the 
north  and  south  Atlantic;  southeastern 
Australia.  Full  synonymy  not  given  (Ferreira 
& Bertsch,  1975).  Delete  Stiliger  evelinae 
Marcus,  1959,  as  a synonym  (Marcus,  1982). 
Add  cf  to  name  (pers.  comm.  Bertsch,  1990). 

2322  Stiliger  fuscovittata  Lance,  1962.  Range: 
Washington  to  San  Diego,  California;  Bahia 
de  los  Angeles,  Baja  California,  Mexico 
(Williams  & Gosliner,  1973a).  Extend  range 
north  to  British  Columbia  (Millen,  1980). 
Extend  range  to  Florida  (Clark  & DeFreese, 
1987).  Extend  range  northward  to  Alaska 
(Millen,  1989). 

Genus  Aplysiopsis  Deshayes,  1864. 
Synonym:  Hermaeina  Trinchese,  1874  (Keen, 
1973).  Rhinophores  bifid;  dorsal  papillae 
elongate,  containing  ramifications  of  the 
hepatic  lobe;  radula  teeth  denticulate  on  lower 
edge  (Keen  & Coan,  1975). 

— Aplysiopsis  smithi  (Marcus,  1961).  Length:  12 

mm.  Range:  San  Juan  Islands,  Washington, 
to  San  Diego,  California;  Gulf  of  California 
at  Bahia  San  Carlos,  Sonora,  Mexico. 
Synonym:  Phyllobranchopsis  enteromorphea 

Cockerell  & Eliot  in  MacFarland,  1966 
(Williams  & Gosliner,  1973a).  Genus  changed 
from  Hermaeina  by  Keen  ( 1973).  Add  Alaska 
and  Bahia  de  los  Angeles,  Baja  California, 


Mexico,  to  range  (Millen,  1989). 

Genus  Hermaea  Lov6n,  1844 

2321  Hermaea  hillae  Marcus  & Marcus,  1967. 

Family  ELYSIIDAE 
Genus  Elysia  Risso,  1818 

2317  Elysia  hedgpethi  Marcus,  1961.  Range:  San 
Juan  Islands,  Washington  to  the  Gulf  of 
California,  from  Puertecitos  to  Bahia  de  los 
Angeles,  Baja  California;  Bahia  San  Carlos, 
Sonora,  Mexico  (Williams  & Gosliner,  1973a). 
Extend  range  north  to  near  Bamfield, 
Vancouver  Island,  British  Columbia,  Canada 
(Millen,  1980).  Disjunct  range:  Puget  Sound, 
Washington,  to  Bahia  San  Quintin,  Baja 
California;  Puertecitos  and  Bahia  de  los 
Angeles,  Baja  California;  Bahia  San  Carlos, 
Sonora,  Mexico  (Bertsch,  1983). 

2318  Elysia  oerstedii  Morch,  1859. 

2319  Elysia  vreelandae  Marcus  & Marcus,  1970. 

Genus  Tridachiella 

2320  Tridachiella  diomedea  (Bergh,  1894).  Egg  mass 
figured  (Bertsch  & Smith,  1973).  Length:  100 
mm  (Farmer,  1990). 

Order  ANASPIDEA 
Family  APLYSIIDAE 
Subfamily  APLYSIINAE 
Genus  Aplysia  Linnaeus,  1767 
Subgenus  Aplysia,  s.  s. 

2294  Aplysia  (A.)  juliana  Quoy  & Gaimard,  1832. 

2295  Aplysia  (A.)  vaccaria  Winkler,  1955. 

Subgenus  Neaptysia  Cooper,  1963 

2296  Aplysia  (N. ) califomica  Cooper,  1863. 

Subgenus  Pruvotapfysia  Engel,  1936 

2297  Aplysia  (P.)  parvula  Morch,  1863.  Range:  all 
warm  and  warm  temperate  seas;  not  in  the 
Mediterranean  (Marcus  & Marcus,  1970). 
Animal  and  shell  figured.  Range:  Puerto 
Penasco;  Bahia  San  Carlos,  Sonora,  Isla  San 
Marcos,  Mexico  (Lance,  1971). 
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Subgenus  Varna  Eales,  1960 

2298  Aplysia  (V)  dactylomela  Rang,  1828.  Animal 
and  shell  figured.  Worldwide  in  warm  seas 
except  the  Mediterranean  (Marcus  & Hughes, 
1974). 

2299  Aplysia  (V.)  robertsi  (Pilsbry,  1895).  Animal 
and  shell  figured  (Marcus  & Hughes,  1974). 

Subfamily  DOLABELLINAE 
Genus  Dolabella  Lamarck,  1801 

2300  Dolabella  auricularia  (Lightfoot,  1786). 
Synonym:  Dolabella  calif omica  MacFarland, 
1966  [2301].  Range:  Gulf  of  California; 
Ecuador;  Easter  Island;  Japan  (Marcus  & 
Marcus,  1970).  Add  Indo-Pacific  to  range 
(Bertsch,  1979). 

2301  Dolabella  califomica  Stearns,  1877.  Delete. 
Becomes  a synonym  of  Dolabella  auricularia 
(Lightfoot,  1786)  [2300]. 

2302  Dolabella  guayaquilensis  Sowerby,  1868,  ex 
Petit,  MS. 


Subfamily  DOLABRIFERINAE 
Genus  Dolabrifera  Gray,  1847 

2303  Dolabrifera  dolabrifera  (Rang,  1828). 
Circumtropical  and  circumsubtropical  but  not 
yet  reported  from  the  American  Pacific  coast 
(Marcus  & Marcus,  1970).  Extend  range  to 
Las  Cruces,  Baja  California  Sur,  Mexico 
(Bertsch,  1970a).  Extend  range  to  the  Islas 
Galdpagos,  Ecuador  (Sphon  & Mulliner, 
1972).  Animal  and  shell  figured  (Marcus  & 
Hughes,  1974).  Radula  figured.  Synonym:  D. 
nicaraguana  Pilsbry,  1896  [2304].  Range:  head 
of  the  Gulf  of  California,  south  to  Panama; 
Islas  Galdpagos,  Ecuador  (Ferreira  & Bertsch, 
1975). 

2304  Dolabrifera  nicaraguana  Pilsbry,  1896.  Delete. 
Becomes  a synonym  of  D.  dolabrifera  (Rang, 
1828)  [2303]  (Ferreira  & Bertsch,  1975). 

Genus  Phyllaplysia  Fischer,  1872. 

Internal  shell,  if  present,  lacking  any  marginal 
lamina  (Keen  & Coan,  1975). 

— Phyllaplysia padinae  Williams  & Gosliner,  1973. 


Anatomy,  radula  and  shell  figured.  Length:  45 
mm.  Range:  head  of  the  Gulf  of  California 
to  Bahfa  San  Carlos,  Sonora,  Mexico  (Williams 
& Gosliner,  1973b).  Extend  range  to  Bahfa  de 
los  Angeles,  Baja  California,  Mexico  (Poorman 
& Poorman,  1977). 

Genus  Stylocheilus  Gould,  1852. 

2305  Stylocheilus  longicauda  (Quoy  & Gaimard, 
1824).  Intertidal  to  shallow  depths  (Bertsch, 
1973).  Length  to  54  mm  (Keen  & Coan, 
1975). 

Order  NOTASPIDEA 
Superfamily  UMBRACULACEA 
Family  UMBRACULIDAE 
Genus  Umbraculum  Schumacher,  1817 

2310  Umbraculum  ovale  (Carpenter,  1856).  Extend 
range  southward  to  Tumbes,  Peru  (Pena, 
1970).  Include  the  Islas  Galapagos,  Ecuador, 
in  range  (Sphon  & Mulliner,  1972).  Length: 
88.4  mm  (Draper,  1987). 

Family  TYLODINIDAE 
Genus  Tylodina  Rafinesque,  1819 

2311  Tylodina  fungina  Gabb,  1865.  For  "southern 
California"  read:  Cayucos,  California  (Keen  & 
Coan,  1975). 

Superfamily  PLEUROBRANCHACEA 
Family  PLEUROBRANCHIDAE 
Subfamily  PLEUROBRANCHINAE 
Genus  Pleurobranchus  Cuvier,  1804 

2306  Pleurobranchus  areolatum  (Morch,  1863). 
Synonyms:  Pleurobranchus  digueti  Rochebrune, 
1895  [2307];  P.  crossei  Vayssidre,  1896;  P. 
atlanticus  Abbott,  1949;  Susania  gardineri 
White,  1952.  Range:  throughout  the  Gulf  of 
California  to  Panama;  Islas  Galdpagos, 
Ecuador;  Florida  to  the  Greater  and  Lesser 
Antilles;  east  coast  of  Africa  (Bertsch  & Smith, 
1973).  Correct  from  areolatus  to  areolatum 
(Keen  & Coan,  1975). 

2307  Pleurobranchus  digueti  Rochebrune,  1895. 
Delete.  Becomes  a synonym  of  Pleurobranchus 
areolatum  (Morch,  1863)  [2306]  (Bertsch  & 
Smith,  1973). 
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Subfamily  BERTHELLINAE 
Genus  Berthella  Blainville,  1825. 

— Berthella  agassizii  (MacFarland,  1909).  Radula, 
anatomy  and  shell  figured.  Length:  12  mm. 
Range:  the  outer  coast  of  Baja  California; 
Bahia  Pulmo,  Baja  California  Sur,  Mexico; 
Caribbean  southward  to  Brazil  (Gosliner  & 
Bertsch,  1988). 

— Berthella  katiiae  Sphon,  1972.  Delete. 
Becomes  a synonym  of  Berthella  martensi 
(Pilsbry,  1896). 

— Berthella  martensi  (Pilsbry,  1896).  Length:  13 

mm.  Shell  and  radular  teeth  figured.  Range: 
Punta  Mita,  Nayarit,  Mexico;  Isla  Siboga,  Islas 
Las  Perlas,  Panama.  Depth:  4 to  9 m (Sphon, 
1972).  Radula  and  anatomy  figured. 
Synonyms:  B.  kaniae  Sphon,  1972; 

Pleurobranchus  scutatus  Martens  in  Mobius, 
1880;  Bouvieria  scutata  (Martens  in  Mobius, 
1880).  Length:  50  mm.  Range:  Las  Arenas, 
Baja  California  Sur,  Mexico,  to  Panama; 
Indo-Pacific  (Gosliner  & Bertsch,  1988). 

— Berthella  stellata  (Risso,  1826).  Radula, 
anatomy  and  shell  figured.  Synonyms: 
Pleurobranchus  pellucidus  Pease,  1860;  Berthella 
tupala  Er.  Marcus,  1957;  B.  postrema  Burn, 
1962;  B.  stellata  albocrossata  Heller  & 
Thompson,  1983.  Length:  20  mm.  Range: 
circumtropical,  including  the  Pacific  coast  of 
Baja  California;  Puerto  Penasco,  Sonora  and 
Bahia  de  los  Angeles,  Baja  California  to  Isla 
Partida  in  the  Gulf  of  California,  Mexico 
(Gosliner  & Bertsch,  1988). 

Genus  Berthellina  Gardiner,  1936 

2308  Berthellina  engeli  Gardiner,  1936.  Synonym: 
B.  engeli  ilisima  Marcus  & Marcus,  1967. 
Range:  Santa  Barbara,  California,  throughout 
the  Gulf  of  California,  Mexico,  and  south  to 
the  Islas  GaHpagos,  Ecuador  (Bertsch,  1970b). 

2309  Berthellina  quadridens  (Morch,  1863).  Radular 
teeth  figured  (Marcus  & Hughes,  1974). 

Order  THECOSOMATA 
Suborder  EUTHECOSOMATA 
Family  LIMACINIDAE 
Genus  Limacina  Bose,  1817 
Subgenus  Thilea  Strebel,  1908 


2288  Limacina  (T.)  inflata  (Orbigny,  1836).  Add 
subgenus.  Length:  1.5  mm.  Range:  north 
Atlantic  to  Florida  to  Brazil;  world  seas; 
Polynesia  (Abbott,  1974). 

Subgenus  Munthea  van  der  Spoel,  1967 

2287  Limacina  (M.)  bulimoides  (Orbigny,  1836). 
Add  subgenus.  Length:  2 mm.  Include 
Atlantic,  from  New  York  to  Brazil,  in  range 
(Abbott,  1974). 

2289  Limacina  (M.)  trochiformis  (Orbigny,  1836). 
Add  subgenus.  Synonyms:  Limacina  naticoides 
Souleyet,  1852;  L.  contorta  Sykes,  1905. 
Length:  1 mm.  Range:  Massachusetts  to  the 
Gulf  of  Mexico  to  Brazil;  Baja  California 
southward  (Abbott,  1974). 

Family  CAVOLINIIDAE 
Subfamily  CAVOLINIINAE 
Genus  Cavolinia  Abildgaard,  1791 

2274  Cavolinia  globulosa  (Gray,  1850,  ex  Rang,  MS). 

2275  Cavolinia  inflexa  (Lesueur,  1813).  Synonyms: 
Cavolinia  labiata  Orbigny,  1836;  C.  imitans 
Pfeffer,  1879;  C.  elongata  Blainville,  1821;  C. 
pellucida  Eschscholtz,  1825;  C.  vaginellina 
Cantraine,  1835;  C.  depressa  Orbigny,  1836;  C. 
pleuropus  Souleyet,  1852;  C.  longa  Boas,  1886; 
C.  cun’ata  Grieg,  1924;  C.  lata  Boas,  1886;  C. 
labiata  Tesch,  1913.  Length:  8 mm.  Range: 
worldwide  (55°N  to  45°S)  (Abbott,  1974). 

2276  Cavolinia  longirostris  (Blainville,  1821,  ex 
Lesueur,  MS).  Synonyms:  Hyalaea  limbata 
Orbigny,  1836;  H.  ecaudata  Blainville,  1821; 
H.  femorata  Gould,  1852;  H.  fissilabris  Benson, 
1861;  H.  strangulata  Deshayes,  1823;  H. 
angulosa  Gray,  1850;  H.  angulata  Souleyet, 
1852;  H.  obtusa  Sowerby,  1878;  H.  couthouyi 
Dali,  1908.  Range:  worldwide  (50°N  to  50°S) 
(Abbott,  1974). 

2277  Cavolinia  tridentata  (Niebuhr,  1775,  ex  Forskal, 
MS).  Synonyms:  Hyalaea  affinis  Orbigny,  1836 
and  possibly  Cavolinia  telemus  Linnaeus,  1758. 
Numerous  other  synonyms  not  listed.  Range: 
worldwide  (50°N  to  45°S)  (Abbott,  1974). 
Confirm  range  to  off  Bahia  San  Carlos, 
Sonora,  Mexico.  Depth:  35  m (Poorman  & 
Poorman,  1988). 

2278  Cavolinia  uncinata  (Rang,  1829).  Synonyms: 
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Cavolinia  uncinatiformis  Pfeffer,  1880;  C.  roperi 
and  C.  pulsata  van  der  Spoel,  1967.  Range: 
worldwide  (45°N  to  45°S)  (Abbott,  1974). 

Genus  Diacria  J.  E.  Gray,  1842 

2283  Diacria  quadridentata  (Blainville,  1821,  ex 
Lesueur,  MS).  Synonyms:  Diacria  inermis 
(Gould,  1852);  D.  minuta  (Sowerby,  1878);  D. 
orbignyi  (Souleyet,  1852);  D.  intermedia 
(Sowerby,  1878);  D.  costata  (Pfeffer,  1880);  D. 
quadrospinosa  (Orbigny,  1836);  D.  danae  van 
der  Spoel,  1969.  Range:  worldwide  (40°N  to 
30°S)  (Abbott,  1974).  Confirm  range  north 
to  off  Bahia  San  Carlos,  Sonora,  Mexico. 
Depth:  35  m (Poorman  & Poorman,  1988). 
Confirm  range  to  the  Islas  Galapagos,  Ecuador 
(Shasky,  1989). 

2284  Diacria  trispinosa  (Blainville,  1821,  ex  Lesueur, 
MS).  Synonyms:  Diacria  mucronata  (Quoy  & 
Gaimard,  1827);  D.  cuspidata  (Delle  Chiaje, 
1841);  D.  major  (Boas,  1886);  D.  reeviana 
(Dunker,  1853).  Range:  worldwide  (60°N  to 
41°S)  (Abbott,  1974). 

Subfamily  CLIONAE 
Genus  Clio  Linnaeus,  1767 

2279  Clio  chaptalii  Gray,  1850.  Range:  Florida  to 
West  Africa;  Gulf  of  Panama;  Indo-Pacific 
(Abbott,  1974). 

2280  Clio  pyramidata  Linnaeus,  1767.  The  following 
forms  are  recognized:  Clio  lanceolata  Lesueur, 
1813  (Synonyms:  C.  caudata  Lamarck,  1819; 
C.  exacuta  Gould,  1852;  C.  occidental is  Dali, 
1871;  C.  lobata  Sowerby,  1878;  C.  lata  (Boas, 
1886);  C.  convexa  (Boas,  1886);  C.  martensii 
(Pfeffer,  1880);  C.  excisa  van  der  Spoel,  1969; 
C.  sulcata  (Pfeffer,  1879);  C.  antarctica  Dali, 
1908.  The  last  three  are  found  only  in 
antarctic  waters  (Abbott,  1974). 

Genus  Creseis  Rang,  1828 

2281  Creseis  acicula  (Rang,  1828).  Synonyms: 
Creseis  acus  Eschscholtz,  1828;  C.  aciculata 
Orbigny,  1836;  C.  recta  Gray,  1850;  C.  vitrea 
Verrill,  1872;  C.  concoidea  Costa,  1873;  C. 
unguis  Eschscholtz,  1829;  C.  comucopiae 
Eschscholtz,  1829;  C.  caligula  Eschscholtz, 
1829;  C.  comiformis  Orbigny,  1836;  C.  falcata, 


C.  placida  and  C.  munda  Gould,  1852;  C.  flexa 
Pfeffer,  1879;  C.  africana  (Bartsch,  1915)  and 
C.  constricta  Chen  & B6,  1964.  Length:  33 
mm.  Range:  Atlantic  and  Pacific  (50°N  to 
40°S)  (Abbott,  1974). 

2282  Creseis  virgula  (Rang,  1828).  Length:  10  mm. 
Range:  Atlantic  and  Pacific  (45°N  to  40°S) 
(Abbott,  1974). 

Genus  Hyalocylis  Fol,  1875 

2285  Hyalocylis  striata  (Rang,  1828).  Synonyms: 
Hyalocylis  compressa  Eschscholtz,  1829;  H. 
zonata  Chiaje,  1841;  H.  annulata  Deshayes, 
1853;  H.  phaeostoma  Troschel,  1854;  H 
chierchiae  Boas,  1886  (Abbott,  1974).  Extend 
range  north  in  the  Gulf  of  California  to  off 
Bahia  San  Carlos,  Sonora,  Mexico.  Depth:  35 
m (Poorman  & Poorman,  1988). 

Genus  Styliola  Gray,  1850 

2286  Styliola  subula  (Quoy  & Gaimard,  1827). 
Synonyms:  Styliola  spinifera  Rang,  1829;  5. 
subulata  A.  Adams,  1853.  Worldwide  in  warm 
seas  (Abbott,  1974). 

Suborder  PSEUDOTHECOSOMATA 
Family  PERACLIDAE 

Genus  Peracle  Forbes,  1844 

2291  Peracle  apicifulva  Meisenheimer,  1906.  Range: 
eastern  Pacific;  California  southward;  Bermuda 
(Abbott,  1974). 

2292  Peracle  bispinosa  Pelseneer,  1888.  Length: 
7mm.  Range:  Atlantic;  eastern  Pacific;  Baja 
California  south  (38°N  to  28°S)  (Abbott,  1974). 

2293  Peracle  reticulata  (Orbigny,  1836).  Synonyms: 
Peracle  physoides  Forbes,  1844;  P.  clathrata 
Eydoux  & Souleyet,  1875;  P.  diversa 
Monterosato,  1875.  Range:  worldwide  (40°N 
to  20°S);  off  California  southward  (Abbott, 
1974). 

Family  CYMBULIIDAE 

Subfamily  CYMBULIINAE 
Genus  Cymbulia  P6ron  & Lesueur,  1810 

2290  Cymbulia  peroni  Blainville,  1818.  Length:  18 
mm.  Range:  tropical  eastern  Pacific;  Indo- 
Pacific  (Abbott,  1974). 
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Order  GYMNOSOMATA 
Family  PNEUMODERMATIDAE 
Genus  Pneumoderma  Cuvier,  1805 

— Pneumoderma  atlanticum  (Oken,  1815). 
Synonyms:  Pneumoderma  violaceum  Orbigny, 
1835;  P.  peronii  Lamarck,  1819;  P.  boasi 
Pelseneer,  1887;  P.  pacificum  Dali,  1872;  P. 
souleyeti  Pelseneer,  1887;  and  probably  P. 
eurycotylum  Meisenheimer,  1905;  P. 
heterocotylum  Tesch,  1904;  P.  meisenheimeri 
Pruvot-Fol,  1926.  Worldwide  in  warm  seas, 
including  Bahia  de  Panama  (Abbott,  1974). 

Family  NOTOBRANCHAEIDAE 
Genus  Notobranchaea  Pelseneer,  1886 

— Notobranchaea  macdonaldi  Pelseneer,  1886. 

Synonyms:  Notobranchaea  inopinata  Pelseneer, 
1887;  N.  pelseneeri  Pruvot-Fol,  1942;  N.  grandis 
Pruvot-Fol,  1942.  Length:  25  mm. 

Worldwide,  including  Pacific  Panama  (Abbott, 
1974). 

Family  CLIOPSIDAE 
Genus  Cliopsis  Troschel,  1854 

— Cliopsis  krohni  Troschel,  1854.  Synonyms: 
Cliopsis  grandis  Boas,  1886;  C.  modesta 
Pelseneer,  1887;  C.  microcehalus  Tesch,  1904. 
Range:  off  Pacific  Panama;  Indo-Pacific;  off 
Cape  Hatteras;  warm  water  Atlantic; 
Mediterranean  (Abbott,  1974). 

Order  NUDIBRANCHIA 
Suborder  DORIDACEA 
Superfamily  PHANEROBRANCHIA 
Family  GONIODORIDIDAE 
Genus  Okenia  Leuckart  & Bronn 
in  Menke,  1830 

2358  Okenia  angelensis  Lance,  1966.  Range:  San 
Francisco  Bay  to  Mission  Bay,  California; 
Bahia  de  los  Angeles,  Baja  California,  Mexico 
(McDonald,  1983). 

Genus  Ancula  Lov6n,  1846 

2357  Ancula  lentiginosa  Farmer  & Sloan,  1964. 
Extend  range  north  to  Marin  County, 


California  (Jaeckle,  1981). 

Genus  Trapania  Pruvot-Fol,  1931 

— Trapania  sp.  Length:  20.2  mm.  Depth:  4.5 
m.  Range:  Isla  Cedros;  Bahia  Vizcaino;  Cabo 
San  Lucas,  Baja  California  Sur,  Mexico 
(Bertsch  & Kerstitch,  1984). 

Family  ONCHIDORIDIDAE 
Genus  Onchidoris  Blainville,  1816 

— - Onchidoris  hystricina  (Bergh,  1878).  Delete. 
This  name  has  been  associated  with  two 
different  species:  Onchidoris  muricata  (Muller, 
1776)  and  Diaphorodoris  lirulatocauda  Millen, 
1985.  Neither  species  has  been  reported  from 
the  Panamic  Province  in  recent  years  (Millen, 
1985). 

Genus  Acanthodoris  Gray,  1850 

2356  Acanthodoris  pina  Marcus  & Marcus,  1967. 

— - Acanthodoris  serpentinotus  Williams  & Gosliner, 
1979.  Radula  and  anatomy  figured.  Known 
only  from  north  of  San  Felipe,  Baja  California, 
Mexico  (Williams  & Gosliner,  1979). 

Family  TRIOPHIDAE 
Subfamily  TRIOPHINAE 

Genus  Laila  MacFarland,  1905 

2353  Laila  cockerelli  MacFarland,  1905. 

— - Laila  janssi  Bertsch  & Ferreira,  1974.  Radula 
figured.  Length:  8 mm.  Range:  southern  Gulf 
of  California,  Mexico,  to  northern  Costa  Rica 
(Bertsch  & Ferreira,  1974). 

Genus  Nembrotha  Bergh,  1877 

2354  Nembrotha  eliora  Marcus  & Marcus,  1967. 
Delete.  Genus  changed.  See  Tambja. 

Genus  Roboastra  Bergh,  1877. 

— - Roboastra  tigris  Farmer,  1978.  Anatomy  and 
radula  figured.  Length:  300  mm.  Range:  Islas 
San  Pedro,  Monserrate  and  San  Diego,  Gulf 
of  California;  La  Paz,  Baja  California  Sur, 
Mexico.  Depth:  24-27  m (Farmer,  1978). 
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Genus  Tambja  Burn,  1962. 

Tambja  abdere  Farmer,  1978.  Synonym: 
Nembrotha  eliora  Marcus  & Marcus,  1967 
(material  two  only).  Radula  and  anatomy 
figured.  Length:  80  mm.  Range:  Isla  San 
Pedro,  north  of  Guaymas,  Sonora,  and  Isla  de 
San  Francisco,  to  the  La  Paz  area,  Baja 
California  Sur,  Mexico  (Farmer,  1978). 

2354  Tambja  eliora  (Marcus  & Marcus,  1967). 
Genus  changed  from  Nembrotha.  Anatomy 
figured.  Length:  50  mm.  Range:  Bahia 
Magdalena,  outer  Baja  California  Sur;  north 
in  the  Gulf  of  California  to  Isla  Angel  de  la 
Guarda;  Puerto  Lobos  and  Guaymas,  Sonora, 
Mexico,  on  the  mainland  side  of  Gulf  of 
California  (Farmer,  1978). 

— Tambja  fusca  Farmer,  1978.  Radula  and 
anatomy  figured.  Length:  50  mm.  Range: 
Isla  San  Pedro  (north  of  Guaymas,  Sonora) 
and  south  to  Cabo  San  Lucas,  Baja  California 
Sur,  Mexico  (Farmer,  1978). 

— Tambja  mullineri  Farmer,  1978.  Anatomy  and 
radula  figured.  Length:  15  mm.  Known  only 
from  the  Islas  Galdpagos,  Ecuador  (Farmer, 
1978). 

Family  NOTODORIDIDAE 
Genus  Aegires  Lovdn,  1844 

2355  Aegires  albopunctatus  MacFarland,  1905. 
Radula  figured  (Bertsch,  1980a).  Range: 
Vancouver  Island,  British  Columbia,  Canada, 
to  Cabo  San  Quintin,  Baja  California,  Mexico; 
Bahia  de  los  Angeles,  in  the  Gulf  of 
California,  Mexico  (Bertsch,  1983). 

Family  POLYCERATIDAE 
Genus  Potycera  Cuvier,  1817 

2350  Polycera  alabe  Collier  & Farmer,  1964. 
Range:  throughout  the  Gulf  of  California, 
from  Puerto  Penasco,  Sonora,  to  Isla  Espiritu 
Santo,  Baja  California  Sur,  Mexico  (Bertsch, 
1973). 

2351  Polycera  atra  MacFarland,  1905.  Range:  Marin 
County,  California,  to  Ensenada,  Baja 
California,  Mexico.  If  specimen  reported  as 
this  species  from  Puerto  Penasco,  Sonora, 
Mexico,  is  actually  undescribed,  the  range 


would  be  entirely  outside  of  the  Panamic 
Province  (Bertsch,  1983). 

2352  Polycera  hedgpethi  Marcus,  1964.  Radula  and 
anatomy  figured.  Extend  range  to  South 
Africa  (Gosliner,  1982b).  Extend  range  north 
to  Tomales  Bay,  Marin  County,  California 
(McDonald,  1983).  Extend  range  to  Australia; 
New  Zealand  (Gosliner,  1987). 

Genus  PolycereUa  Verrill,  1881 

— PolycereUa  glandulosa  Behrens  & Gosliner, 
1988.  Anatomy  and  radula  figured.  Length: 
8 mm.  Range:  Morro  Bay  to  San  Diego, 
California;  Bahia  de  los  Angeles,  Baja 
California,  to  La  Paz,  Baja  California  Sur, 
Mexico.  Depth:  intertidal  to  20  m (Behrens 
& Gosliner,  1988). 

Superfamily  CRYPTOBRANCHIA 
Family  CHROMODORIDIDAE 
Genus  Chromodoris  Alder  & Hancock,  1855 
Synonym:  Felimida  Marcus,  1971  (Bertsch, 
1977). 

— Chromodoris  annulata  Eliot,  1904.  Animal  and 
radula  figured.  Isla  Tortuga,  Baja  California, 
Mexico.  Depth:  9 m.  Previously  known  only 
from  the  Indian  Ocean  (Bertsch  & Kerstitch, 
1984). 

— Chromodoris  antonii  Bertsch,  1976.  Delete. 
Genus  changed.  See  Mexichromis. 

2328  Chromodoris  banksi  Farmer,  1963.  Synonym: 
C.  banksi  sonora  Marcus  & Marcus,  1967 
[2329].  Ranges  south  to  Costa  Rica  (Bertsch, 
Ferreira,  Farmer  & Hayes,  1973).  Delete. 
Becomes  a synonym  of  Glossodoris  dalli 
(Bergh,  1879)  (Bertsch,  1977). 

2329  Chromodoris  banksi  sonora  Marcus  & Marcus, 
1967.  Delete.  Becomes  a synonym  of  C. 
banksi  Farmer,  1963  [2328]  (Bertsch,  Ferreira, 
Farmer  & Hayes,  1973).  Becomes  a synonym 
of  Glossodoris  dalli  (Bergh,  1879)  (Bertsch, 
1977). 

— Chromodoris  baumanni  Bertsch,  1970.  Radula 
figured.  Range:  Islas  San  Francisco  and 
Cerralvo,  Gulf  of  California;  La  Paz  region 
and  southern  Baja  California  Sur;  Guaymas, 
Sonora,  Mexico  (Bertsch,  1970b).  Extend 
range  to  the  Islas  Galdpagos,  Ecuador  (Sphon 
& Mulliner,  1972).  Radular  teeth  figured. 
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Length:  62  mm.  Range:  Guaymas,  Sonora, 
Mexico  to  Costa  Rica;  Islas  GaHpagos, 
Ecuador  (Bertsch,  Ferreira,  Farmer  & Hayes, 
1973).  Radula  figured  (Bertsch,  1978a). 

— Chromodoris  galexorum  Bertsch,  1978.  Radula 
figured.  Length  (preserved):  24  mm.  Range: 
Islas  San  Pedro  Martir  and  San  Pedro 
Nolasco;  Guaymas,  Sonora;  La  Paz  area,  Baja 
California  Sur,  Mexico  (Bertsch,  1978a). 

2330  Chromodoris  macfariandi  Cockerell,  1901. 
Delete.  Not  a Panamic  Province  species 
(Keen  & Coan,  1975).  Reinstate.  Radula 
figured.  Length:  60  mm.  Although  a 
California  temperate  species,  it  does  occur  at 
Bahia  Magdalena,  Baja  California  Sur,  Mexico. 
Radula  figured.  Range:  Monterey,  California, 
to  Bahia  Magdalena,  Baja  California  Sur, 
Mexico  (Bertsch,  1978a). 

— Chromodoris  marislae  Bertsch  in  Bertsch, 
Ferreira,  Farmer  & Hayes,  1973.  Radula 
figured.  Length:  60  mm.  Range:  Isla  Santa 
Catalina,  Gulf  of  California,  south  to  the  La 
Paz  area  of  Baja  California  Sur,  Mexico 
(Bertsch,  Ferreira,  Farmer  & Hayes,  1973). 
Add  Guaymas,  Sonora,  Mexico,  to  range 
(Bertsch,  1978a). 

2331  Chromodoris  norrisi  Farmer,  1963.  Radula 
figured  (Bertsch,  1978a). 

2332  Chromodoris  sedna  (Marcus  & Marcus,  1967). 
Delete.  Genus  changed.  See  Glossodoris. 

— Chromodoris  sphoni  (Marcus,  1971).  Radula 
figured.  Range:  Santa  Cruz,  Nayarit;  Bahia 
Santiago,  Colima,  Mexico  (Marcus,  1971b). 
Range:  MazatHn,  Sinaloa,  Mexico,  to  Bahia  de 
Panama  (Bertsch,  Ferreira,  Farmer  & Hayes, 
1973).  Radula  figured.  Genus  changed  from 
Felimida  (Bertsch,  1978a).  Length:  17  mm. 
Extend  range  north  to  Morro  Colorado, 
Sonora,  Mexico  (Bertsch  & Kerstitch,  1984). 

2333  Chromodoris  turn  Marcus  & Marcus,  1967. 
Delete.  Genus  changed.  See  Mexichromis. 

Genus  Cadlina  Bergh,  1878 

2336  Cadlina  evelinae  Marcus,  1958.  Add  Jamaica 
to  range  (Bertsch,  1979).  Delete.  Genus 
changed.  See  Tyrinna. 

2337  Cadlina  flavomaculata  MacFarland,  1905. 
Radula  figured.  Anatomy  (Rudman,  1984). 

2338  Cadlina  sparsa  (Odhner,  1922).  Question  on 
correct  generic  placement  removed  (Rudman, 


1984). 

Genus  Felimida  Marcus,  1971 

— Felimida  sphoni  Marcus,  1971.  Delete.  Genus 
changed.  See  Chromodoris. 

Genus  Glossodoris  Ehrenberg,  1831 
Synonyms:  Casella  H.  & A.  Adams,  1858; 
Chromolaichma  Bertsch,  1977  (Rudman,  1984). 

2328  Glossodoris  dalli  (Bergh,  1879).  Synonyms: 
Chromodoris  banksi  Farmer,  1963;  C.  banksi 
sonora  Marcus  & Marcus,  1967  [2329].  Radula 
figured.  Range:  Bahia  Magdalena,  Baja 
Californa  Sur,  throughout  the  Gulf  of 
California,  Mexico,  to  Costa  Rica  (Bertsch, 
1978b). 

2332  Glossodoris  sedna  (Marcus  & Marcus,  1967). 
Extend  range  to  the  Islas  Galdpagos,  Ecuador 
(Sphon  & Mulliner,  1972),  and  to  Costa  Rica 
(Bertsch,  Ferreria,  Farmer  & Hayes,  1973). 
Genus  changed  from  Chromodoris  to 
Chromolaichma  (Bertsch,  1977).  Synonym: 
Casella  fayae  Lance,  1968.  Radula  figured 
(Bertsch,  1978b).  Genus  changed  to 
Glossodoris.  Radula  figured.  Anatomy 
(Rudman,  1984).  Radula  figured.  Extend 
range  to  Florida  (Bertsch,  1988)  and  the 
Bahama  Islands  (Lyons,  1989). 

Genus  Hypselodoris  Stimpson,  1855 

2334  Hypselodoris  agassizii  (Bergh,  1894).  Valid 
species.  Synonym:  Chromodoris  aegialia  Bergh, 
1904.  Length:  29  mm.  Range:  Puerto 
Penasco,  Sonora,  Mexico,  to  Panama;  La  Paz 
area,  Baja  California,  Sur,  Mexico  (Sphon, 
1971b).  Change  Keen  (1971)  fig.  number  from 
2335  to  2334  (Keen  & Coan,  1975).  Extend 
range  to  the  Islas  GaHpagos,  Ecuador  (Sphon 
& Mulliner,  1972).  Radula  figured  (Bertsch, 
1978c).  Synonym:  Chromodoris  glauca  Bergh, 
1879  (McDonald,  1983).  Delete  Chromodoris 
glauca  as  a synonym  (Bertsch  & Burns,  1979). 

2335  Hypselodoris  califomiensis  (Bergh,  1879). 
Delete  H.  agassizii  (Bergh,  1894)  as  synonym 
(Sphon,  1971b).  Keen  (1971)  fig.  2335  is  H. 
agassizii  (Bergh,  1894)  [2334]  (Keen  & Coan, 
1975).  Synonyms:  Chromodoris  calensis  Bergh, 
1879;  Chromodoris  glauca  Bergh,  1879  (nom. 
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nud.);  Glossodoris  universitatis  (Cockerell, 
1901).  Range:  Santa  Cruz  Island,  California 
to  Bahia  Magdalena,  Baja  California  Sur; 
Bahia  de  los  Angeles,  Baja  California;  Cabo 
Tepoca,  Sonora,  Mexico.  Radula  figured 
(Bertsch,  1978c). 

— Hypselodoris  ghiselini  Bertsch,  1978.  Radula 
figured.  Length:  69  mm.  Range:  throughout 
the  Gulf  of  California  from  Puertecitos  to 
Punta  Gorda  on  the  Baja  side  and  from 
Puerto  Penasco  to  Guaymas,  Sonora,  Mexico, 
on  the  mainland  side  (Bertsch,  1978c). 

— Hypselodoris  lapislazuli  (Bertsch  & Ferreira, 
1974).  Radula  figured.  Length  (preserved): 
6 mm.  Known  only  from  the  Islas  Galdpagos, 
Ecuador  (Bertsch  & Ferreira,  1974).  Genus 
changed  from  Thorunna  (Bertsch,  1978c). 

Genus  Inuda  Marcus  & Marcus,  1967 

2346  Inuda  luama  Marcus  & Marcus,  1967. 

Genus  Mexichromis  Bertsch,  1977 

— Mexichromis  antonii  (Bertsch,  1976).  Radula 
figured.  Length:  10  mm.  Range:  offshore 
along  the  Baja  California  coast  of  central  and 
southern  Gulf  of  California;  Bahia  Santiago, 
Colima,  Mexico.  Subtidal  zone  (Bertsch, 
1976).  Genus  changed  from  Chromodoris 
(Bertsch,  1977).  Extend  range  to  Costa  Rica. 
Radula  figured  (Bertsch,  1978b).  Extend 
range  north  to  Morro  Colorado,  Sonora, 
Mexico  (Bertsch  & Kerstitch,  1984). 

2333  Mexichromis  turn  (Marcus  & Marcus,  1967). 
Ranges  north  to  Nayarit,  Mexico  (Bertsch, 
Ferreira,  Farmer  & Hayes,  1973).  Genus 
changed  from  Chromodoris  (Bertsch,  1977). 
Radula  figured.  Extend  range  north  to  La 
Cruz,  Bahia  de  las  Banderas,  Nayarit,  and  La 
Paz,  Baja  California  Sur,  Mexico  (Bertsch, 
1978b).  Extend  range  north  to  Bahia  San 
Carlos,  Sonora,  Mexico  (Kerstitch  & Bertsch, 
1988). 

Genus  Thorunna  Bergh,  1878 

— Thorunna  lapislazuli  Bertsch  & Ferreira,  1974. 
Delete.  Genus  changed.  See  Hypselodoris. 


2336  Tyrinna  evelinae  (Marcus,  1958).  Genus 
changed  from  Cadlina  (Rudman,  1984). 

Family  CONUALEVIIDAE 
Subfamily  CONUALEVIINAE 
Genus  Conualevia  Collier  & Farmer,  1964 

2325  Conualevia  alba  Collier  & Farmer,  1964. 
Range:  Monterey  Bay,  California,  to  Bahia  de 
las  Banderas,  Nayarit,  Mexico  (Ferreira,  1972). 

2326  Conualevia  marcusi  Collier  & Farmer,  1964. 
Extend  range  to  San  Agustin,  Sonora,  Mexico 
(Marcus  & Marcus,  1970). 

2327  Conualevia  mizuna  Marcus  & Marcus,  1967. 

Family  ALDISIDAE 
Genus  Aldisa  Bergh,  1878. 

Mantle  with  tubercules;  oral  palps  resembling 
tentacles;  radula  with  long  teeth,  finely  serrate 
to  denticulate  at  ends  (Keen  & Coan,  1975). 

— Aldisa  sanguinea  (Cooper,  1863).  Radula 
figured.  Length:  7.4  mm.  Range:  Bodega  Bay, 
Sonoma  County,  to  San  Diego,  California;  Isla 
Espiritu  Santo  and  Isla  San  Diego  in  the  Gulf 
of  California,  Mexico  (Ferreira  & Bertsch, 
1975).  Anatomy.  Extend  range  north  to  Coos 
Bay,  Oregon  (Millen  & Gosliner,  1985). 


Family  ROSTANGIDAE 
Genus  Rostanga  Bergh,  1879 

2324  Rostanga  pulchra  MacFarland,  1905.  Extend 
range  north  to  Three  Entrance  Bay,  Alaska 
(Lee  & Foster,  1985). 

Family  DORIDIDAE 
Genus  Doris  Linnaeus,  1758 

2323  Doris  pickensi  Marcus  & Marcus,  1967. 

- — Doris  tanya  Marcus,  1971.  Delete.  Genus 
changed.  See  Sclerodoris. 

Genus  Doriopsis  Pease,  1860 

— Doriopsis  viridis  Pease,  1861.  Baja  California 
Sur,  Mexico  (Bertsch,  1971).  Also  Indo-Pacific 
(Bertsch,  1979). 


Genus  Tyrinna  Bergh,  1898 
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Family  DISCODOR1DIDAE 
Subfamily  DISCODORIDINAE 
Genus  Discodoris  Bergh,  1877 

2339  Discodoris  aurila  Marcus  & Marcus,  1967. 

2340  Discodoris  mavis  Marcus  & Marcus,  1967. 

Genus  Diaulula  Bergh,  1879 

2341  Diaulula  sandiegensis  (Cooper,  1863).  Genus 
changed  to  Discodoris.  Range:  Alaska  to  Cabo 
San  Lucas,  Baja  California  Sur,  Mexico 
(McDonald,  1983).  Reinstate  as  genus 
Diaulula  (pers.  comm.  Bertsch,  1990). 

Genus  Geitodoris  Bergh,  1892 

2342  Geitodoris  immunda  Bergh,  1894. 

Genus  Peltodoris  Bergh,  1880 

— Peltodoris  nayarila  Ortea  & Llcra,  1981. 
Length:  14  mm.  Known  only  from  Isla  Isabel, 
Nayarit,  Mexico  (Ortea  & Llcra,  1981). 

Subfamily  TARINGINAE 
Genus  Taringa  Marcus,  1955 

2343  Taringa  aivica  aivica  Marcus  & Marcus,  1967. 

2344  Taringa  aivica  timia  Marcus  & Marcus,  1967. 
Radula  figured.  Extend  range  north  to 
Paradise  Cove,  Los  Angeles  County,  California 
(Behrens  & Henderson,  1982).  Extend  range 
across  the  Gulf  of  California  to  Bahia  San 
Luis  Gonzaga,  Baja  California  (Mulliner, 
1984). 

Genus  Tayuva  Marcus  & Marcus,  1967 

2345  Tayuva  ketos  Marcus  & Marcus,  1967.  Extend 
range:  Gulf  of  California  from  San  Felipe, 
Baja  California,  to  Bahia  San  Carlos,  Baja 
California  Sur;  Bahia  de  las  Banderas,  Nayarit, 
Mexico  (Ferreira  & Bertsch,  1975). 

Family  ASTERONOTIDAE 
Genus  Sclerodoris  Eliot,  1904 

— Sclerodoris  tanya  (Marcus,  1971).  Radula  and 
anatomy  figured.  Type  locality,  Newport  Bay, 
California  (Marcus,  1971b).  Genus  changed 


from  Doris.  Length:  76  mm.  Range:  Newport 
Bay  to  San  Diego,  California;  upper  Gulf  of 
California  to  Isla  Jos6,  Baja  California  Sur, 
Mexico.  Anatomy  & radula  (Bertsch,  1981a). 
Include  Ensenada,  Baja  California,  Mexico,  in 
range  (Bertsch,  1983). 

Family  PLATYDORIDIDAE 
Subfamily  PLATYDORINAE 
Body  flat,  of  firm  consistency;  mantle  granular 
to  smooth,  larger  than  foot  (Keen  & Coan, 
1975). 

Genus  Platydoris  Bergh,  1877 

— Platydoris  carolynae  Mulliner  & Sphon,  1974. 
Radula  figured.  Length:  46.4  mm.  Known 
only  from  the  Islas  Galdpagos,  Ecuador 
(Mulliner  & Sphon,  1974). 

Family  DENDRODORIDIDAE 
Genus  Dendrodoris  Ehrcnberg,  1831 

2359  Dendrodoris  krebsii  (MOrch,  1863).  Range: 
includes  the  Caribbean  faunal  area  from 
Florida  to  Cananeia,  Brazil  (Bertsch,  1973). 
Extend  range  south  to  Panama  and  the  Islas 
Galdpagos,  Ecuador  (Bertsch,  1979). 

Genus  Doriopsilla  Bergh,  1880 

2360  Doriopsilla  albopunctata  (Cooper,  1863). 

2361  Doriopsilla  janaina  Marcus  & Marcus,  1967. 

2362  Doriopsilla  rowena  Marcus  & Marcus,  1967. 
Extend  range  south  to  MazatHn,  Sinaloa, 
Mexico  (Bertsch  & Kerstitch,  1984). 

Suborder  DENDRONOTACEA 
Family  TRITON1IDAE 
Genus  Tritonia  Cuvier,  1798 

2371  Tritonia  diomedea  Bergh,  1894.  Synonym: 
Tritonia  exsulans  Bergh,  1894;  Duvaucelia 
septemtrionalis  Baba,  1937;  D.  gilberti 
MacFarland,  1966;  Tritonia  primorjensis 
Minichcv,  1971.  Range:  Aleutian  Islands, 
Alaska,  to  Bahia  de  Panama;  Florida;  Japan 
(McDonald,  1983).  Range:  Aleutian  Islands, 
Alaska,  to  Punta  Santo  Domingo  on  the  outer 
coast  of  Baja  California;  Morro  Colorado  to 
off  Bahia  San  Carlos,  Sonora,  Mexico;  Bahia 
de  Panama;  Japan  (Bertsch  &.  Kerstitch,  1984). 
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2372  Tritonia  pickensi  Marcus  & Marcus,  1967. 
Extend  range  to  Bahia  dc  los  Angeles,  Baja 
California,  and  Cabo  San  Lucas,  Baja 
California  Sur,  Mexico.  Radula  figured 
(Bcrtsch  & Gosliner,  1984). 

Family  LOMANOTIDAE 
Genus  Lomanotus  Verany,  1844 

— Lomanotus  stauberi  Clark  & Goetzfried,  1976. 
Anatomy  figured.  Type  locality:  Florida. 
Depth:  1 m (Clark  & Goetzfried,  1976). 
Radula  and  anatomy  figured.  Range:  Gulf  of 
California  at  Loreto;  Bahia  Magdalena,  Baja 
Californa  Sur,  Mexico;  Atlantic  coast  of 
Florida  (Gosliner  & Bertsch,  1985).  Delete. 
Becomes  a synonym  of  Lomanotus  vermiformis 
Eliot,  1908. 

— Lonuinotus  vermiformis  Eliot,  1908.  Synonym: 
Lomanotus  stauberi  Clark  & Goetzfried,  1976. 
Radula  and  anatomy  figured.  Length:  25  mm. 
Range:  throughout  the  Indian  & Pacific 
Oceans;  central  eastern  Florida  (Willan,  1988). 

Family  SCYLLAEIDAE 
Genus  Crosslandia  Eliot,  1902 

— Crosslandia  daedali  Poorman  & Mulliner,  1981. 
Radula  and  anatomy  figured.  Length:  25  mm. 
North  of  Guaymas,  Sonora,  Mexico  (Poorman 
& Mulliner,  1981).  Egg  mass  figured 
(Poorman,  1986). 

Family  DENDRONOTIDAE 
Genus  Dendronotus  Alder  & Hancock,  1845 

2363  Dendronotus  frondosus  (Ascanius,  1774). 
Synonyms:  Tritonia  arborescens  Culvier,  1805; 
T.  cervina  Bose,  1830;  T.  reynoldsii  Couthouy, 
1838;  T.  lactea  Thompson,  1840;  T.  pulchella 
Alder  & Hancock,  1842;  T.  felina  Alder  & 
Hancock,  1842;  T.  ascanii  Moller,  1842; 
Amphitridea  facrici  Kroyer,  1847;  Campaspe 
pusilla  Berg,  1863 , Dendronotus  luteolus  Lafont, 
1871-1872;  D.  purpureus  Bergh,  1879; 
Dendronotus  elegans  Verrill,  1880;  Campaspe 
major  Bergh,  1887;  Dendronotus  venustus 
MacFarland,  1966  (McDonald,  1983). 

2364  Dendronotus  nanus  Marcus  & Marcus,  1967. 


Genus  Bornella  Adams  & Reeve,  1848 

— Bornella  sarape  Bertsch,  1980.  Radula  figured. 
Length:  47  mm.  Range:  north  of  Las  Cruces, 
Baja  California  Sur;  Sayulita,  Nayarit,  Mexico 
(Bertsch,  1980b).  Extend  range  north  to  Bahia 
San  Carlos,  Sonora,  Mexico  (Bcrtsch  & 
Kerstitch,  1984). 

Family  TETHYIDAE 
Genus  Melibe  Rang,  1829 

2370  Melibe  leonina  (Gould,  1852).  Synonyms:  M. 
pellucida  Bergh,  1904;  Citioracra  dalli  Heath, 
1917.  Range:  Alaska  to  Punta  Abreojos,  Baja 
California  Sur  and  throughout  the  Gulf  of 
California,  Mexico  (McDonald,  1983). 

Family  DOTIDAE 
Genus  Doto  Oken,  1815 

2365  Doto  amyra  Marcus,  1961. 

2366  Doto  ensifer  Morch,  1859. 

2367  Doto  lancei  Marcus  & Marcus,  1967.  Range: 
throughout  the  Gulf  of  California,  from  Puerto 
Pcnasco,  Sonora,  to  Isla  Cerralvo,  off  Baja 
California  Sur,  Mexico  (Bertsch,  1973). 

Family  PHYLLIROIDAE 
Genus  Phylliroe  P6ron  & Lesueur,  1810 

2368  Phylliroe  bucephala  P6ron  & Lesueur,  1810  of 
authors  (Keen  & Coan,  1975).  Circumtropical 
(Bertsch,  1979). 

Genus  Cephalopyge  Hanel,  1905 

2369  Cephalopyge  trematoides  (Chun,  1889). 

Suborder  ARMINACEA 
Family  ARMINIDAE 
Genus  Armina  Rafinesquc,  1814 

2373  Armina  calif omica  (Cooper,  1863).  Correct 
date  (Keen  & Coan,  1975).  Synonyms: 
Pleurophyllidia  vancouverensis  Bergh,  1876; 
Armina  columbiana  O’Donoghuc,  1924 
(McDonald,  1983).  Extend  range  north  to  the 
Gulf  of  Alaska  (Lee  & Foster,  1985). 


Family  BORNELLIDAE 


Genus  Histiomena  Morch,  1859 
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2374  Histiomena  convolvula  (Lance,  1962).  Extend 
range  south  to  Bahia  de  los  Angeles,  Baja 
California,  Mexico  (Poorman  & Poorman, 
1978).  Radula  figured.  Extend  range  across 
the  Gulf  of  California  to  Bahia  San  Carlos, 
Sonora,  Mexico  (Bertsch  & Kerstitch,  1984). 

2375  Histiomena  marginata  Morch,  1859. 

Family  ZEPHYRINIDAE 
Genus  Janolus  Bergh,  1884 
Synonym:  Antiopella  Hoyle,  1902  (Gosliner, 
1982a). 

2376  Janolus  barbarensis  (Cooper,  1863).  Genus 
changed  from  Antiopella.  Synonym:  Antiopella 
coeruleopictus  Cockerell  & Eliot,  1905. 
Anatomy  and  radula  (Gosliner,  1982a). 
Range:  Alaska  to  Bahia  San  Quintin,  Baja 
California  and  the  Gulf  of  California,  Mexico 
(McDonald,  1983). 

Genus  Antiopella  Hoyle,  1902 

2376  Antiopella  barbarensis  (Cooper,  1863).  Radula 
figured.  Add  Islas  San  Diego  and  Monserrate, 
Gulf  of  California,  Mexico,  to  range  (Ferreira 
& Bertsch,  1975).  Delete.  Genus  changed. 
See  Janolus. 

Family  DIRONIDAE 
Genus  Dirona 

MacFarland  in  Cockerell  & Eliot,  1905 

2377  Dirona  picta  MacFarland  in  Cockerell  & Eliot, 
1905.  Correct  authorship  (Bertsch,  1981b). 
Add  Japan  to  range  (McDonald,  1983). 

Suborder  AEOLIDACEA 
Family  FLABELLINIDAE 
Genus  Coryphella  M.E.  Gray,  1850 

2379  Coryphella  califomica  Bergh,  1904.  Delete. 
Genus  changed.  See  Flabellina. 

2380  Coryphella  cynara  Marcus  & Marcus,  1967. 
Delete.  Genus  changed.  See  Flabellina. 

2381  Coryphella  trilineata  O’Donoghue,  1921. 
Delete.  Genus  changed.  See  Flabellina. 

Genus  Coryphellina  O’Donoghue,  1929. 


— Coryphellina  rubrolineata  O’Donoghue,  1929. 
Delete.  Genus  changed.  See  Flabellina. 

Genus  Flabellina  Voight,  1834 
Synonym:  Coryphella  Gray,  1850  (Gosliner  & 
Griffiths,  1981). 

— Flabellina  bertschi  Gosliner  & Kuzirian,  1990. 
Synonym:  Flabellina  telja  Marcus  & Marcus, 
1967,  in  part,  from  Puerto  Penasco,  Sonora. 
Radula  and  anatomy  figured.  Length:  12  mm. 
Range:  Puerto  Penasco,  Sonora,  south  to  Isla 
San  Diego,  Gulf  of  California,  Mexico.  Depth: 
intertidal  to  13  m (Gosliner  & Kuzirian,  1990). 

2379  Flabellina  califomica  (Bergh,  1904).  Genus 
changed  from  Coryphella  (Gosliner  & Griffiths, 
1981). 

2380  Flabellina  cynara  (Marcus  & Marcus,  1967). 
Genus  changed  from  Coryphella.  Radula 
figured.  Extend  range  south  to  Bahia  de  los 
Angeles,  Baja  California  and  to  Guaymas, 
Sonora,  on  the  Mexican  mainland  (Bertsch  & 
Kersiitch,  1984). 

2382  Flabellina  iodinea  (Cooper,  1863).  Genus 
changed  from  Flabellinopsis  to  Coryphella 
(Marcus  & Marcus,  1967).  Synonym: 
Coryphella  sabulicola  Cowen  & Laur,  1978 
(McDonald,  1983).  Extend  range  across  the 
Gulf  of  California  to  Bahia  de  los  Angeles, 
Baja  California,  Mexico  (Poorman  & Poorman, 
1978).  Genus  changed  from  Coryphella.  Add 
Cabo  San  Lucas,  Baja  California  Sur  and  Bahia 
San  Carlos,  Sonora,  Mexico,  to  the  known 
range  (Bertsch  & Kerstitch,  1984). 

— - Flabellina  marcusorum  Gosliner  & Kuzirian, 
1990.  Radula  and  anatomy  figured.  Length: 
30  mm.  Range:  Isla  Cedros,  off  Baja 
California,  south  to  Sayulita,  Nayarit,  Mexico; 
within  the  Gulf  of  California  from  San  Agustin 
to  Los  Islotes,  north  of  La  Paz;  Brazil 
(Gosliner  & Kuzirian,  1990). 

— Flabellina  rubrolineata  O’Donoghue,  1929. 
Range:  Bahia  San  Agustin,  Sonora,  Mexico 
and  circumtropical  (Marcus  & Marcus,  1970). 
Genus  changed  from  Coryphellina  (Goslinger 
and  Griffiths,  1981).  Delete.  An  Indo-Pacific 
species.  See  Flabellina  marcusorum  Gosliner 
& Kuzirian,  1990  for  Panamic  species. 

— - Flabellina  stohleri  Bertsch  & Ferreira,  1974. 
Radula  figured.  Length:  15  mm.  Intertidal 
zone,  Punta  San  Francisquito,  Baja  California, 
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Mexico  (Bertsch  & Ferreira,  1974). 

2378  Flabellina  telja  Marcus  & Marcus,  1967. 
Length  20  to  40  mm.  Ranges  south  to  Isla 
las  Animas,  Baja  California  Sur,  Mexico 
(Ferreira  & Bertsch,  1972).  Delete.  Above 
applies  to  Flabellina  marcusorum  Gosliner  & 
Kuzirian,  1990,  and  not  this  species  (pers. 
comm.  Bertsch,  1990). 

2381  Flabellina  trilineata  (O’Donoghue,  1921). 
Genus  changed  from  Coryphella  (Gosliner  & 
Griffiths,  1981). 

Genus  Flabellinopsis  MacFarland,  1966 

2382  Flabellinopsis  iodinea  (Cooper,  1863).  Delete. 
Genus  changed.  See  Flabellina. 

Family  EUBRANCHIDAE 
Subfamily  EUBRANCHINAE 
Genus  Eubranchus  Forbes,  1838. 

Synonym:  Capellinia  Trinchese,  1874.  Radula 
triseriate,  with  one  lateral  a thin  plate;  dorsal 
papillae  usually  with  one  or  more 
constrictions,  apex  acute  (Keen  & Coan  1975). 

— Eubranchus  cucullus  Behrens,  1985.  Length: 
10  mm.  Radula  and  eggs  figured.  Known 
only  from  Isla  Angel  de  la  Guarda,  Gulf  of 
California,  Mexico  (Behrens,  1985b). 

— Eubranchus  madapamensis  (Rao,  1968).  Range: 
Gulf  of  California;  India;  Tanzania,  Africa; 
Madagascar;  New  Guinea  (Gosliner,  1990a). 

2383  Eubranchus  rustyus  (Marcus,  1961).  Genus 
changed  from  Capellinia.  Extend  range 
northward  to  British  Columbia,  Canada 
(Robilliard,  1971).  Range:  Bamfield,  British 
Columbia,  Canada,  to  Punta  Abreojos,  Baja 
California  Sur;  San  Felipe  to  Bahia  de  los 
Angeles,  Baja  California,  Mexico  (Keen  & 
Coan,  1975). 

Genus  Capellinia  Trinchese,  1874 

2383  Capellinia  rustya  Marcus,  1961.  Delete. 
Genus  changed.  See  Eubranchus. 

Family  TERGIPEDIDAE 
Changed  to  Cuthonidae  (Williams  & Gosliner, 
1979).  Reinstated  as  Tergipedidae  (Gosliner 
& Griffiths,  1985). 

Genus  Cuthona  Alder  & Hancock,  1855. 


— Cuthona  longi  Behrens,  1985.  Radula  and  eggs 
figured.  Length:  34  mm.  Range:  Isla  Raza, 
Baja  California,  Mexico  (Behrens,  1985a). 

Genus  Phestilla  Bergh,  1874 

— Phestilla  lugubris  (Bergh,  1870).  Synonym:  P. 
panamica  Rudman,  1982.  Range:  Baja 
California,  Mexico;  Panama;  Islas  GaHpagos; 
Indo-Pacific  (Gosliner,  1990a). 

- — Phestilla  panamica  Rudman,  1982.  Range: 
Panama  and  the  Islas  Galdpagos.  Delete. 
Probably  a synonym  of  Phestilla  lugubris 
(Bergh,  1870)  (Gosliner,  1990a). 

Family  EMBLETONIIDAE 
Genus  Embletonia  Adler  & Hancock,  1851 

— Embletonia  gracilis  Risbec,  1928.  Range:  New 
Caledonia;  Japan:  Hawaii;  Australia;  South 
Africa.  Anatomy  and  radula  figured  (Gosliner 
& Griffiths,  1985).  Range:  Gulf  of  California, 
Mexico;  Indo-Pacific  (Gosliner,  1990a).  Bahia 
de  los  Angeles,  Baja  California,  Mexico  (pers. 
comm.  Gosliner,  1990). 

Family  FIONIDAE 
Genus  Fiona 

(Eschscholtz  in  Rathke,  1831) 

2384  Fiona  pinnata  (Eschscholtz  in  Rathke,  1831). 
Synonyms:  Limax  marinus  ForskSl,  1775;  Doris 
fasiculata  Gmelin  in  Linnaeus,  1791;  Eolis 
leuconotus  Hasselt  in  Fdrussac,  1824;  Eolidia 
alba  Hasselt  in  F6russac,  1824;  E.  longicauda 
Quoy  & Gaimard,  1832;  Oithona  nobilis  Alder 
& Hancock  in  Forbes  & Hanley,  1851;  Fiona 
atlantica  Bergh,  1858;  Hymenaeolis  elegatissima 
Costa,  1867;  Eolis  armoricana  Hesse,  1872; 
Fiona  marina  var.  pacifica  Bergh,  1879;  Cratena 
plicata  Hutton,  1882  (McDonald,  1983). 

Family  GLAUCIDAE 
Genus  Glaucus  Forster,  1777 

2392  Glaucus  atlanticus  Forster,  1777.  Add  to 
range:  off  Bahia  San  Carlos,  Sonora,  and  off 
Cabo  San  Lucas,  Baja  California  Sur,  Mexico 
(Bertsch  & Kerstitch,  1984).  Synonyms: 
Hirudinia  marina  Breyn,  1705;  Doris  radiata 
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Gmelin,  1790;  Scyllaea  margaritacea  Bose, 
1802;  Glaucus  hexapterygius  Cuvier,  1808;  G. 
octopterygius  Cuvier,  1808;  Laniogeras  blainvilli 
Goldfuss,  1820;  L.  elfortii  Blainville,  1825; 
Glaucus  forsteri  Lamarck,  1836;  G.  linectus 
Bergh,  1868;  G.  gracilis  Bergh,  1868;  G. 
longicirrus  Bergh,  1868;  G.  marinus  (Baba, 
1949)  (Gosliner,  1980a). 

Family  BABAKINIDAE 
Genus  Babakina  Roller,  1973 
Changed  from  Babaina  Roller,  1972  (Roller, 

1973) . 

Babakina  festiva  (Roller,  1972).  Radula 
figured.  Length:  22  mm.  Range:  Malibu  Reef 
to  La  Jolla,  California;  Japan  (Roller,  1972). 
Range:  Malibu  Reef,  Los  Angeles  County, 
California,  to  Matenchdn,  Nayarit,  Mexico; 
Japan  (McDonald,  1983).  Extend  range  north 
to  San  Mateo,  California  (Gosliner,  1990b). 

Family  FACELINIDAE 
Subfamily  FACELININAE 
Genus  Hermissenda  Bergh,  1879 

2389  Hermissenda  crassicomis  (Eschscholtz,  1831). 
Genus  changed  to  Phidiana.  Synonyms:  Aeolis 
opalescens  Cooper,  1863;  Cuthona  (Hervia) 
emurai  Baba,  1937.  Add  Japan  to  range 
(McDonald,  1983).  Extend  range  north  to 
Kodiak  Island,  Alaska  (Lee  & Foster,  1985). 
Reinstate  genus  Hermissenda  (pers.  comm. 
Bertsch,  1990). 

Genus  Phidiana  Gray,  1850 

— Phidiana  lascrucensis  Bertsch  & Ferreira,  1974. 
Radula  figured.  Length:  22  mm.  Range: 
Bahia  Bacochibampo,  Sonora,  Mexico,  to  the 
Gulf  of  Nicoya,  Costa  Rica.  Depth:  intertidal 
to  22  m (Bertsch  & Ferreira,  1974). 

2390  Phidiana  lynceus  Bergh,  1867.  Animal  and 
radular  teeth  figured  (Marcus  & Hughes, 

1974) . 

2391  Phidiana  hiltoni  (O’Donoghue,  1927). 
Synonyms:  Phidiana  pugnax  Lance,  1962;  P. 
nigra  MacFarland,  1966.  Range:  Monterey 
Bay,  California,  to  Puerto  Rompiente,  Isla 
Angel  de  la  Guarda,  Gulf  of  California, 
Mexico;  Gulf  of  Mexico.  Depth:  intertidal  to 


220  m (McDonald,  1983). 

Subfamily  FAVORININAE 
Genus  Favorinus  M.E.  Gray,  1850 

— Favorinus  mirabilis  (Baba,  1955).  Range:  Baja 
California,  Mexico;  Pacific  coast  of  Central 
America;  Japan;  Australia  (Gosliner,  1990a). 

Genus  Bajaeolis  Gosliner  & Behrens,  1986 

— - Bajaeolis  bertschi  Gosliner  & Behrens,  1986. 
Radula,  anatomy  and  egg  mass  figured. 
Length:  40  mm.  Range:  Bahia  de  los  Angeles, 
Baja  California,  Mexico;  Islas  Perlas,  Bahia  de 
Panama  (Gosliner  & Behrens,  1986). 

Genus  Hermosita  Gosliner  & Behrens,  1986 

- — Hermosita  sangria  Gosliner  & Behrens,  1986. 
Radula  and  anatomy  figured.  Length:  70  mm, 
Range:  Pacific  coast  of  Baja  California,  from 
Isla  Cedros  to  Bahia  Magdalena,  Baja 
California  Sur,  Mexico  (Gosliner  & Behrens, 
1986). 

Family  AEOLIDIIDAE 
Genus  Aeolidia  Cuvier,  1797 

2385  Aeolidia  papillosa  (Linnaeus,  1761).  Range 
confirmed  to  Ensenada,  Baja  California, 
Mexico  (Bertsch,  1983). 

Genus  Aeolidiella  Bergh,  1867. 
Rhinophores  wrinkled  obliquely;  dorsal 
papillae  closely  packed,  elongate;  genital 
openings  between  third  and  fourth  rows  of 
cerata  (Keen  & Coan,  1975). 

— Aeolidiella  alba  (Risbec,  1928).  Extend  range 

to  Punta  Mita,  Nayarit,  Mexico.  Also:  New 
Caledonia;  New  South  Wales;  Australia; 
Tanzania,  Africa  (Sphon,  1971a).  Extend  range 
northward  to  near  Guaymas,  Sonora,  Mexico 
(Sphon,  1978).  Genus  changed  from  Spurilla. 
Radula  and  anatomy  figured.  Length 
(preserved):  7 mm.  Include  Barbados 

(Atlantic)  and  South  Africa  in  range  (Gosliner, 
1985). 

2388  Aeolidiella  chromosoma  (Cockerell  & Eliot, 
1905).  Synonym:  Eolidina  orientalis 
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O’Donoghue,  1927  (McDonald,  1983).  Genus 
changed  from  Spurilla  (Gosliner,  1985). 

— Aeolidiella  indica  Bergh,  1888.  Range:  Japan; 
Palos  Verdes  Peninsula  and  San  Diego, 
California  (Sphon,  1971a).  Length:  40  mm. 
Range:  Bahia  San  Marte,  Baja  California  Sur, 
Mexico;  southern  California;  Japan; 
Mediterranean  (Ferreira  & Bertsch,  1975); 
Hawaii  (Bertsch, 1979).  Synonyms:  Aeolidiella 
orientalis  Bergh,  1888;  Aeolidiella  saldanhensis 
Bernard,  1927;  Aeolidiella  hulli  Risbec,  1928; 
Aeolidiella  takanosimensis  Baba,  1930; 
Aeolidiella  multicolor  Macnae,  1954;  Aeolidiella 
lurana  Marcus  & Marcus,  1967.  Anatomy, 
radula  and  eggs  figured.  Range:  Japan; 
California;  Mexico;  Hawaii;  Mauritius; 
Noordwachter  Island;  Red  Sea;  Tanzania;  New 
Caledonia;  Naples;  Brazil  (Gosliner  & 
Griffiths,  1981). 

Genus  Baeolidia  Bergh,  1888 
Synonym:  Limenandra  Haefelfinger  & Stamm, 
1958  (Gosliner,  1980a). 

- — Baeolidia  nodosa  (Haefelfinger  & Stamm, 
1958).  Length:  12  mm.  Range:  Bahia  las 
Cruces,  Baja  California  Sur,  Mexico; 
Caribbean;  Mediterranean  (Bertsch,  1972). 
Genus  changed  from  Limenandra.  Anatomy 
and  radular  tooth  figured.  Include  Hawaii  in 
range  (Gosliner,  1980a).  Extend  range  into 
the  Gulf  of  California  to  off  Bahia  San  Carlos, 
Sonora,  Mexico  (Bertsch  & Kerstitch,  1984). 
Delete  range  to  Bahia  San  Carlos  (pers. 
comm.  Bertsch,  1990). 

Genus  Cerberilla  Bergh,  1873 

2387  Cerberilla  pungoarena  Collier  & Farmer,  1964. 

Genus  Limenandra 
Haefelfinger  & Stamm,  1958 

Limenandra  nodosa  Haefelfinger  & Stamm, 


1958.  Delete.  Genus  changed.  See  Baeolidia. 

Family  SPURILLIDAE 
Genus  Spurilla  Bergh,  1864 
Synonym:  Berghia  Trinchese,  1877  (Garcia- 
Gomez  & Thompson,  1990). 

- — Spurilla  alba  (Risbec,  1928).  Delete.  Genus 
changed.  See  Aeolidiella. 

2388  Spurilla  chromosoma  Cockerell  & Eliot,  1905. 

Delete.  Genus  changed.  See  Aeolidiella. 

- — Spurilla  neapolitana  (Delle  Chiaje,  1823). 
Range:  Gulf  of  California,  Mexico;  Caribbean; 
Mediterranean  (Bertsch,  1979).  Synonyms: 
Eolis  alderiana  Deshayes,  1865;  Flabellina 
inomata  A.  Costa,  1866;  Spurilla  sargassicola 
Bergh,  1861;  S.  brasilana  MacFarland,  1909;  5. 
morgibiana  Pruvot-Fol,  1953;  S.  dakarensis 
Pruvot-Fol,  1953.  Radular  tooth  figured.  Add 
to  range:  Hawaii;  Atlantic  coast  of  France; 
Morocco;  Senegal;  Cape  Verde  Islands; 
Florida;  Texas;  Brazil  (Gosliner,  1980a). 
Length:  55  mm.  Found  in  the  Gulf  of 
California  from  Morro  Colorado  to  off  Bahia 
San  Carlos,  Sonora,  Mexico  and  across  the 
gulf  at  Puerto  Escondido,  Baja  California  Sur. 
Depth:  intertidal  to  9 m (Bertsch  & Kerstitch, 
1984). 

2386  Spurilla  major  (Eliot,  1903).  Genus  changed 
from  Berghia  (Garcia-Gomez  & Thompson, 
1990). 

Genus  Berghia  Trinchese,  1877 

2386  Berghia  major  (Eliot,  1903).  Radular  tooth 
figured.  Extend  range:  Nopolo  and  Punta 
Colorado,  Baja  California  Sur;  Isla  San  Jose; 
Puerto  Penasco,  Sonora,  Mexico  (Ferreira  & 
Bertsch,  1975).  Synonym:  B.  amakusana 
(Baba,  1937).  Range:  Gulf  of  California; 
Indo-Pacific;  Hawaii  (Bertsch,  1979).  Anatomy 
figured.  Include  in  range:  Tanzania;  Australia; 
New  Zealand  (Gosliner,  1980a).  Delete. 
Genus  changed.  See  Spurilla. 
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abdere,  Tambja,  10 
Acanthodoris,  9 
acicula,  Creseis,  8 
aciculata,  Creseis,  8 
Acteocina,  2 
Acteon,  1 
ACTEONIDAE,  1 
acus,  Creseis,  8 
aegialia,  Chromodoris,  11 
Aegires,  10 

aenigmaticus,  Navanax,  2 
Aeolidia,  17 
AEOLIDIACEA,  15 
Aeolidiella,  17 
AEOLIDIIDAE,  17 
affinis,  Hyalaea,  7 
africana,  Creseis,  8 
agassisii,  Berthella,  7 
agassizii,  Hypselodoris,  11 
Aglaja,  2 
AGLAJIDAE,  2 
aivica,  Taringa,  13 
alabe,  Polycera,  10 
alba,  Aeolidiella,  17 
alba,  Conualevia,  12 
alba,  Eolidia,  16 
alba,  Spurilla,  18 
albocrossata,  Berthella,  7 
albopunctata,  Doriopsilla,  13 
albopunctatus,  Aegires,  10 
alderiana,  Eolis,  18 
Aldisa,  12 
ALDISIDAE,  12 
amakusana,  Berghia,  18 
amyra,  Doto,  14 
ANASPIDEA,  5 
Ancula,  9 

angelensis,  Haminoea,  3 
angelensis,  Okenia,  9 
angulata,  Hyalaea,  7 
angulosa,  Hyalaea,  7 
angustior,  Acteocina,  2 
annulata,  Chromodoris,  10 
annulata,  Hyalocylis,  8 
antarctica,  Clio,  8 
Antiopella,  15 
antonii,  Chromodoris,  10 
antonii,  Mexichromis,  12 
apicifulva,  Peracle,  8 
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Aplysia,  5 
APLYSIIDAE,  5 
APLYSIINAE,  5 
Aplysiopsis,  5 
arborescens,  Tritonia,  14 
areolatum,  Pleurobranchus,  6 
Armina,  14 
ARMINACEA,  14 
ARMINIDAE,  14 
armoricana,  Eolis,  16 
ascanii,  Tritonia,  14 
Ascobulla,  4 
ASTERONOTIDAE,  13 
atahualpa,  Cylichna,  2 
atlantica,  Fiona,  16 
atlanticum,  Pneumoderma,  9 
atlanticus,  Glaucus,  16 
atlanticus,  Pleurobranchus,  6 
atra,  Polycera,  10 
Atys,  3 

auricularia,  Dolabella,  6 
aurila,  Discodoris,  13 
Babaina,  17 
Babakina,  17 
BABAKINIDAE,  17 
Baeolidia,  18 
Bajaeolis,  17 

banksi,  Chromodoris,  10,  11 
barbarensis,  Antiopella,  15 
barbarensis,  Janolus,  15 
baumanni,  Chromodoris,  10 
Berghia,  18 
Berthelinia,  4 
Berthella,  7 
Berthellina,  7 
BERTHELLINAE,  7 
bertschi,  Bajaeolis,  17 
bertschi,  Flabellina,  15 
bispinosa,  Peracle,  8 
blainvilli,  Laniogeras,  17 
boasi.  Pneumoderma,  9 
Bornella,  14 
BORNELLIDAE,  14 
Branchophyllum,  4 
brasilana,  Spurilla,  18 
bucephala,  Phylliroe,  14 
bulimoides,  Limacina,  7 
Bulla,  3 
BULLIDAE,  3 
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Cadlina,  11 

calensis,  Chromodoris,  11 
californica,  Aplysia,  5 
californica,  Armina,  14 
californica,  Coryphella,  15 
californica,  Cylindrobulla,  4 
californica,  Dolabella,  6 
californica,  Flabellina,  15 
californiensis,  Hypselodoris,  11 
caligula,  Creseis,  8 
CALIPHYLLIDAE,  4 
Capellinia,  16 
carinata,  Acteocina,  2 
carolynae,  Platydoris,  13 
carpenteri,  Sulcoretusa,  3 
Casella,  11 
casta,  Atys,  3 
castus,  Acteon,  1 
catharia,  Volvulella,  3 
caudata,  Clio,  8 
Cavolinia,  7 
CAVOLINIIDAE,  7 
CAVOLINIINAE,  7 
CEPHALASPIDEA,  1 
Cephalopyge,  14 
Cerberilla,  18 
cervina,  Tritonia,  14 
chaptalii,  Clio,  8 
Chelidonura,  3 
chierchiane,  Hyalocylis,  8 
chimera,  Atys,  3 
chloris,  Berthelinia,  4 
CHROMODORIDIDAE,  10 
Chromodoris,  10-12 
Chromolaichma,  11 
chromosoma,  Aeolidiella,  17 
chromosoma,  Spurilla,  18 
clathrata,  Peracle,  8 
Clio,  8 
CLIONAE,  8 
CLIOPSIDAE,  9 
Cliopsis,  9 
cockerelli,  Laila,  9 
coeruleopictus,  Antiopella,  15 
columbiana,  Armina,  14 
compressa,  Hyalocylis,  8 
concoidea,  Creseis,  8 
constricta,  Creseis,  8 
contorta,  Limacina,  7 
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Conualevia,  12 
CONUALEVIIDAE,  12 
CONUALEVIINAE,  12 
convexa,  Clio,  8 
convolvula,  Histiomena,  15 
corniformis,  Creseis,  8 
cornucopiae,  Creseis,  8 
coronadoensis,  Rictaxis,  1 
Coryphella,  15 
Coryphellina,  15 
costata,  Diacria,  8 
couthouyi,  Hyalaea,  7 
crassicornis,  Hermissenda,  17 
Creseis,  8 

crossei,  Pleurobranchus,  6 
Crosslandia,  14 
CRYPTOBRANCHIA,  10 
cucullus,  Eubranchus,  16 
cumingii,  Volvatella,  4 
curvata,  Cavolinia,  7 
cuspidata,  Diacria,  8 
Cuthona,  16 
Cylichna,  2 
Cylichnella,  2 
CYLICHNIDAE,  2 
cylindrellus,  Scaphander,  2 
cylindrica,  Voluvulella,  3 
Cylindrobulla,  4 
CYLINDROBULLIDAE,  4 
Cymbulia,  8 
CYMBULIIDAE,  8 
CYMBULIINAE,  8 
cynara,  Coryphella,  15 
cynara,  Flabellina,  15 
dactylomela,  Aplysia,  6 
daedali,  Crosslandia,  14 
dakarensis,  Spurilla,  18 
dalli,  Citioraera,  14 
dalli,  Glossodoris,  10,  11 
danae,  Diacria,  8 
defuncta,  Acteocina,  2 
defuncta,  Cylichnella,  2 
DENDRODORIDIDAE,  13 
Dendrodoris,  13 
DENDRONOTACEA,  13 
DENDRONOTIDAE,  14 
Dendronotus,  14 
depressa,  Cavolinia,  7 
Diacria,  8 

DIAPHANIDAE,  3 
Diaulula,  13 
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dica,  Chelidonura,  3 
digueti,  Pleurobranchus,  6 
diomedea,  Tridachiella,  5 
diomedea,  Tritonia,  13 
Dirona,  15 
DIRONIDAE,  15 
DISCODORIDIDAE,  13 
DISCODORIDINAE,  13 
Discodoris,  13 
diversa,  Peracle,  8 
Dolabella,  6 
DOLABELLINAE,  6 
Dolabrifera,  6 
dolabrifera,  Dolabrifera,  6 
DOLABRIFERINAE,  6 
DORIDIDAE,  12 
DORIDOACEA,  9 
Doriopsilla,  13 
Doriopsis,  12 
Doris,  12,  13 
DOTIDAE,  14 
Doto,  14 

ecaudata,  Hyalaea,  7 
Edenttellina,  4 
elegans,  Dendronotus,  14 
elegatissima,  Hymenaeolis,  16 
elfortii,  Laniogeras,  17 
eliora,  Nembrotha,  9,  10 
eliora,  Tambja,  10 
elongata,  Cavolinia,  7 
Elysia,  5 
ELYSIIDAE,  5 
Embletonia,  16 
EMBLETONIIDAE,  16 
emurai,  Cuthona,  17 
engeli,  Berthellina,  7 
ensifer,  Doto,  14 
enteromorphea, 

Phyllobranchopsis,  5 
Ercolania,  5 

estuarinus,  Microglyphis,  1 
EUBRANCHIDAE,  16 
EUBRANCHINAE,  16 
Eubranchus,  16 
eurycotylum,  Pneumoderma,  9 
EUTHECOSOMATA,  7 
evelinae,  Cadlina,  11 
evelinae,  Chelidonura,  3 
evelinae,  Stiliger,  5 
evelinae,  Tyrinna,  12 
exacuta,  Clio,  8 
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exarata,  Atys,  3 
excisa,  Clio,  8 
exsulans,  Tritonia,  13 
FACELINIDAE,  17 
FACELININAE,  17 
facrici,  Amphitridea,  14 
falcata,  Creseis,  8 
fantasma,  Cylichna,  2 
fasiculata,  Doris,  16 
FAVORININAE,  17 
Favorinus,  17 
fayae,  Casella,  11 
Felimida,  10,  11 
felina,  Tritonia,  14 
femorata,  Hyalaea,  7 
festiva,  Babakina,  17 
Fiona,  16 
FIONIDAE,  16 
fissilabris,  Hyalaea,  7 
Flabellina,  15 
FLABELLINIDAE,  15 
Flabellinopsis,  15,  16 
flavomaculata,  Cadlina,  11 
flexa,  Creseis,  8 
forsteri,  Glaucus,  17 
frondosus,  Dendronotus,  14 
fungina,  Tylodina,  6 
fusca,  Tambja,  10 
fuscata,  Stiliger,  5 
fuscovittata,  Stiliger,  5 
galagpagana,  Sulcoretusa,  3 
galexorum,  Chromodoris,  11 
gardineri,  Susania,  6 
GASTROPTERIDAE,  3 
Gastropteron,  3 
Geitodoris,  13 
gemmatum,  Doridium,  3 
ghiselini,  Hypselodoris,  12 
gilberti,  Duvaucelia,  13 
glandulosa,  Polycerella,  10 
glauca,  Chromodoris,  11 
GLAUCIDAE,  16 
Glaucus,  16 
globulosa,  Cavolinia,  7 
Glossodoris,  11 
GONIODORIDIDAE,  9 
gonzagensis,  Acteocina,  2 
gonzagensis,  Cylichnella,  2 
gouldiana,  Bulla,  3 
gracilis,  Embletonia,  16 
gracilis,  Glaucus,  17 
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grandis,  Cliopsis,  9 
grandis,  Notobranchaea,  9 
guayaquilensis,  Dolabella,  6 
GYMNOSOMATA,  9 
Haminoea,  3 
HAMINOEIDAE,  3 
hedgpethi,  Elysia,  5 
hedgpethi,  Polycera,  10 
Hermaea,  5 
Hermaeina,  5 
Hermissenda,  17 
Hermosita,  17 

heterocotylum,  Pneumodera,  9 
hexapterygius,  Glaucus,  17 
hillae,  Hermaea,  5 
hiltoni,  Phidiana,  17 
Histiomena,  14 
hulli,  Aeolidiella,  18 
Hyalocylis,  8 
Hypselodoris,  11 
hystricina,  Onchidoris,  9 
ilisima,  Berthellina,  7 
imitans,  Cavolinia,  7 
immunda,  Geitodoris,  13 
inca,  Cylichna,  2 
inculta,  Acteocina,  2 
indica,  Aeolidiella,  18 
inermis,  Diacria,  8 
inermis,  Navanax,  3 
inflata,  Limacina,  7 
inflexa,  Cavolinia,  7 
infrequens,  Acteocina,  2 
inopinata,  Notobranchaea,  9 
inornata,  Flabellina,  18 
intermedia,  Diacria,  8 
interruptus,  Scaphander,  2 
Inuda,  12 

iodinea,  Flabellina,  15 
iodinea,  Flabellinopsis,  16 
janaina,  Doriopsilla,  13 
Janolus,  15 
janssi,  Laila,  9 
japonica,  Ascobulla,  4 
Julia,  4 

juliana,  Aplysia,  5 
JULIIDAE,  4 
kaniae,  Berthella,  7 
ketos,  Tayuva,  13 
krebsii,  Dendrodoris,  13 
krohni,  Cliopsis,  9 
labiata,  Cavolinia,  7 
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lactea,  Tritonia,  14 
Laila,  9 

lancei,  Doto,  14 
lanceolata,  Clio,  8 
lapislazuli,  Hypselodoris,  12 
lapislazuli,  Thorunna,  12 
lascrucensis,  Phidiana,  17 
lata,  Cavolinia,  7 
lata,  Clio,  8 
lentiginosa,  Ancula,  9 
leonina,  Melibe,  14 
leuconotus,  Eolis,  16 
Leucophysema,  3 
Limacina,  7 
LIMACINIDAE,  7 
limbata,  Hyalaea,  7 
Limenandra,  18 
linectus,  Glaucus,  17 
liriope,  Atys,  3 

lirulatocauda,  Diaphorodoris,  9 
lobata,  Clio,  8 
Lobifera,  4 
Lobiger,  4 
Lobigeridae,  4 
LOMANOTIDAE,  14 
Lomanotus,  14 
longa,  Cavolinia,  7 
longi,  Cuthona,  16 
longicauda,  Eolidia,  16 
longicauda,  Stylocheilus,  6 
longicirrus,  Glaucus,  17 
longirostris,  Cavolinia,  7 
luarna,  Inuda,  12 
lugubris,  Phestilla,  16 
lurana,  Aeolidiella,  18 
luteolus,  Dendronotus,  14 
luticola,  Cylichna,  2 
lynceus,  Phidiana,  17 
macdonaldi,  Notobranchaea,  9 
macfarlandi,  Chromodoris,  11 
maculata,  Posterobranchaea,  3 
magdalensis,  Acteocina,  2 
major,  Berghia,  18 
major,  Campaspe,  14 
major,  Diacria,  8 
major,  Spurilla,  18 
mandapamensis,  Eubranchus,  16 
marcusi,  Conualevia,  12 
marcusorum,  Flabellina,  15 
margaritacea,  Scyllaea,  17 
marginata,  Histiomena,  15 
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marina,  Hirudinia,  16 
marinus,  Glaucus,  17 
marinus,  Limax,  16 
marislae,  Chromodoris,  11 
martensi,  Berthella,  7 
martensii,  Clio,  8 
mavis,  Discodoris,  13 
mazatlanicus,  Microglyphis,  1 
meisenheimeri,  Pneumoderma,  9 
Melibe,  14 
Mexichromis,  10-12 
Micraenigma,  2 
microcehalus,  Cliopsis,  9 
Microglyphis,  1 
minuta,  Diacria,  8 
mirabilis,  Favorinus,  17 
mizuna,  Conualevia,  12 
modesta,  Cliopsis,  9 
morgana,  Bulla,  3 
morgibiana,  Spurilla,  18 
mucronata,  Diacria,  8 
mullineri,  Tambja,  10 
multicolor,  Aeolidiella,  18 
munda,  Creseis,  8 
Munthea,  7 

muricata,  Onchidoris,  9 
nanus,  Dendronotus,  14 
naticoides,  Limacina,  7 
Navanax,  2 

nayarita,  Peltodoris,  13 
Neaplysia,  5 

neapolitana,  Spurilla,  18 
Nembrotha,  9,  10 
nevilli,  Lobiger,  4 
nicaraguana,  Dolabrifera,  6 
nigra,  Phidiana,  17 
nobilis,  Oithona,  16 
nodosa,  Baeolidia,  18 
nodosa,  Limenandra,  18 
norrisi,  Chromodoris,  11 
NOTASPIDEA,  6 
Notobranchaea,  9 
NOTOBRANCHAEIDAE,  9 
NOTODORIDIDAE,  10 
NUDIBRANCHIA,  9 
nyanyana,  Chelidonura,  3 
obtusa,  Hyalaea,  7 
occidentalis,  Clio,  8 
octopterygius,  Glaucus,  17 
oerstedii,  Elysia,  5 
Okenia,  9 
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olgae,  Haminoea,  3 
ONCHIDORIDIDAE,  9 
Onchidoris,  9 
opalescens,  Aeolis,  17 
OPISTHOBRANCHIA,  1 
orbignyanus,  Posterobranchus,  3 
orbignyi,  Diacria,  8 
orientalis,  Aeolidiella,  18 
orientalis,  Eolidina,  17 
ovale,  Umbraculum,  6 
Oxynoe,  4 
OXYNOIDAE,  4 
oxystoma,  Micraenigma,  2 
pacifica,  Fiona,  16 
pacificum,  Gastropteron,  3 
pacificum,  Pneumoderma,  9 
padinae,  Phyllaplysia,  6 
panamensis,  Acteon,  1 
panamensis,  Oxynoe,  4 
panamica,  Phestilla,  16 
panamica,  Volvulella,  4 
papillosa,  Aeolidia,  17 
Paravolvulella,  4 
parvula,  Aplysia,  5 
paziana,  Sulcoretusa,  3 
pellucida,  Cavolinia,  7 
pellucida,  Melibe,  14 
pellucidus,  Pleurobranchus,  7 
pelseneeri,  Notobranchaea,  9 
Peltodoris,  13 
Peracle,  8 
PERACLIDAE,  8 
perconicus,  Microglyphis,  1 
peroni,  Cymbulia,  8 
peronii,  Pneumoderma,  9 
phaeostoma,  Hyalocylis,  8 
PHANEROBRANCHIA,  9 
Phestilla,  16 
Phidiana,  17 
Phillobranchillus,  4 
Phyllaplysia,  6 
Phylliroe,  14 
PHYLLIROIDAE,  14 
Phyllobranchillus,  5 
Phyllobranchis,  4 
Phylobranchillus,  4 
physoides,  Peracle,  8 
pickensi,  Doris,  12 
pickensi,  Tritonia,  14 
picta,  Dirona,  15 
pina,  Acanthodoris,  9 


pinnata,  Fiona,  16 
pizarro,  Cylichna,  2 
placida,  Creseis,  8 
planulata,  Acteocina,  2 
PLATYDORIDIDAE,  13 
PLATYDORINAE,  13 
Platydoris,  13 

PLEUROBRANCHACEA,  6 
PLEUROBRANCHIDAE,  6 
PLEUROBRANCHINAE,  6 
Pleurobranchus,  6 
pleuropus,  Cavolinia,  7 
plicata,  Cratena,  16 
Pneumoderma,  9 
PNEUMODERMATIDAE,  9 
polyalphos,  Navanax,  3 
Polybranchia,  4 
Polycera,  10 

POLYCERATIDAE,  10 
Polycerella,  10 
Polyphyla,  4 
postrema,  Berthella,  7 
primorjensis,  Tritoia,  13 
Pruvotaplysia,  5 
PSEUDOTHECOSOMATA,  8 
pugnax,  Phidiana,  17 
pulchella,  Tritonia,  14 
pulchra,  Rostanga,  12 
pulsata,  Cavolinia,  8 
punctilucens,  Doridium,  3 
punctocaelatus,  Rictaxis,  1 
punctulata,  Bulla,  3 
pungoarena,  Cerberilla,  18 
purpureum,  Doridium,  3 
purpureus,  Dendronotus,  14 
pusilla,  Campaspe,  14 
pyramidata,  Clio,  8 
quadridens,  Berthellina,  7 
quadridentata,  Diacria,  8 
quadrospinosa,  Diacria,  8 
radiata,  Doris,  16 
recta,  Creseis,  8 
reeviana,  Diacria,  8 
regiscorona,  Aglaja,  2 
reticulata,  Peracle,  8 
RETUSIDAE,  3 
reynoldsii,  Tritonia,  14 
Rictaxis,  1 
Ringiculidae,  1 
robertsi,  Aplysia,  6 
Roboastra,  9 
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roperi,  Cavolinia,  8 
rosacea,  Haminoea,  3 
Rostanga,  12 
ROSTANGIDAE,  12 
rowena,  Doriopsilla,  13 
rubrolineata,  Coryphellina,  15 
rubrolineata,  Flabellina,  15 
rufolabris,  Bulla,  3 
rustya,  Capellinia,  16 
rustyus,  Eubranchus,  16 
sabulicola,  Coryphella,  15 
SACOGLOSSA,  4 
sagamiensis,  Lobiger,  4 
saldanhensis,  Aeolidiella,  18 
sandiegensis,  Diaulula,  13 
sangria,  Hermosita,  17 
sanguinea,  Aldisa,  12 
sarape,  Bornella,  14 
sargassicola,  Spurilla,  18 
Scaphander,  2 
Sclerodoris,  13 
scutata,  Bouvieria,  7 
scutatus,  Pleurobranchus,  7 
SCYLLAEIDAE,  14 
sedna,  Chromodoris,  11 
sedna,  Glossodoris,  11 
septemtrionalis,  Duvaucelia,  13 
serpentinotus,  Acanthodoris,  9 
smirna,  Acteocina,  2 
smithi,  Aplysiopsis,  5 
sonora,  Chromodoris,  10,  11 
souleyeti,  Pneumoderma,  9 
souverbii,  Lobiger,  4 
sparsa,  Cadlina,  11 
sphoni,  Chromodoris,  11 
sphoni,  Felimida,  11 
spinifera,  Styliola,  8 
Spurilla,  18 
SPURILLIDAE,  18 
stauberi,  Lomanotus,  14 
stellata,  Berthella,  7 
stephensae,  Cylichna,  2 
Stiliger,  5 

STILIGERIDAE,  5 
STILIGERINAE,  5 
stohleri,  Flabellina,  15 
strangulata,  Hyalaea,  7 
striata,  Hyalocylis,  8 
Styliola,  8 
Stylocheilus,  6 
sublata,  Styliola,  8 
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subula,  Styliola,  8 
sulcata,  Clio,  8 
Sulcoretusa,  3 
tabogaensis,  Acteocina,  2 
tabogaensis,  Cylichnella,  2 
takanosimensis,  Aeolidiella,  18 
Tambja,  10 
tanya,  Doris,  12 
tanya,  Sclerodoris,  13 
Taringa,  13 
TARINGINAE,  13 
Tayuva,  13 
telemus,  Cavolinia,  7 
telja,  Flabellina,  15,  16 
TERGIPEDIDAE,  16 
TETHYIDAE,  14 
thecaphora,  Julia,  4 
THECOSOMATA,  7 
Thilea,  7 
Thorunna,  12 
tigris,  Roboastra,  9 
timia,  Taringa,  13 
Trapania,  9 
traskii,  Acteon,  1 
trematoides,  Cephalopyge,  14 
Tridachiella,  5 
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tridentata,  Cavolinia,  7 
trilineata,  Coryphella,  15 
trilineata,  Flabellina,  16 
TRIOPHIDAE,  9 
TRIOPHINAE,  9 
trispinosa,  Diacria,  8 
Tritonia,  13 
TRITONIIDAE,  13 
trochiformis,  Limacina,  7 
tupala,  Berthella,  7 
tura,  Chromodoris,  11 
tura,  Mexichromis,  12 
Tylodina,  6 
TYLODINIDAE,  6 
Tyrinna,  11,  12 
ulla,  Ascobulla,  4 
UMBRACULACEA,  6 
UMBRACULIDAE,  6 
Umbraculum,  6 
uncinata,  Cavolinia,  7 
uncinatiformis,  Cavolinia,  8 
unguis,  Creseis,  8 
universitatis,  Glossodoris,  12 
Utriculastra,  2 
vaccaria,  Aplysia,  5 
vaginellina,  Cavolinia,  7 
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vancouverensis,  Pleurophyllidea, 
14 

vancouverensis,  Rictaxis,  1 
Varria,  6 

veleronis,  Cylichna,  2 
venustus,  Acteon,  1 
venustus,  Dendronotus,  14 
vermiformis,  Lomanotus,  14 
vesicula,  Haminoea,  3 
violaceum,  Pneumoderma,  9 
virescens,  Haminoea,  3 
virgula,  Creseis,  8 
viride,  Polybranchia,  4 
viridis,  Doriopsis,  12 
viridis,  Phylobranchillus,  4 
vitrea,  Creseis,  8 
Volvatella,  4 
VOLVATELLIDAE,  4 
Volvulella,  3 
vreelandae,  Elysia,  5 
williamsi,  Woodbridgea,  3 
Woodbridgea,  3 
ZEPHYRINIDAE,  15 
zeteki,  Acteocina,  2 
zeteki,  Cylichnella,  2 
zonata,  Hyalocylis,  8 
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ADDITIONS  TO  THE  PANAMIC  PROVINCE  BIVALVE  (MOLLUSCA) 

LITERATURE  - 1971  TO  1990 

CAROL  SKOGLUND 
Santa  Barbara  Museum  of  Natural  History 
2559  Puesta  del  Sol  Road 
Santa  Barbara,  California,  93105 


A great  many  changes  have  occurred  in  the 
Panamic  Province  literature  since  A.  Myra  Keen’s 
mammoth  SEA  SHELLS  OF  TROPICAL  WEST 
AMERICA  was  published  in  1971.  New  species 
have  been  named,  taxonomic  relationships  redefined, 
and  geographic  distributions  better  understood.  The 
purpose  of  this  paper  is  to  draw  together  as  many 
bivalve  citations  as  possible  and  tie  them  to  the 
fauna  at  the  species  level  so  that  each  reader  can 
make  his/her  own  final  judgments.  Earlier  papers 
in  this  series  cover  the  Polyplacophora  (Skoglund, 
1989)  and  the  Opisthobranchia  (Skoglund,  1991a). 

The  Panamic  Province  lies  along  the  Pacific 
coastline  of  the  Americas  between  latitude  25°N  and 
6°S.  There  are  many  references  to  "Baja 
California,"  Mexico,  in  the  literature  of  the 
Province.  The  correct  names  of  the  two  political 
divisions  of  the  peninsula  are  Baja  California,  the 
state  north  of  the  28th  parallel,  and  Baja  California 
Sur,  the  state  south  of  the  28th  parallel.  Previously 
published  references  to  Baja  California  Norte  are 
listed  herein  as  Baja  California. 

A special  effort  has  been  made  to  include 
records  of  occurrence  in  the  major  offshore  islands, 
including  the  Islas  Revillagigedo,  Mexico;  L’fle 
Clipperton,  France;  Isla  del  Coco,  Costa  Rica;  and 
the  Islas  GaHpagos,  Ecuador. 

Suprageneric  taxa  have  been  rearranged  by 
several  workers  since  1971,  including  Waller  (1978), 
Yonge  & Morton  (1980),  Morton  (1981),  Boss 
(1982),  Allen  & Hannah  (1986),  Maxwell  (1988) 
and  Vaught  (1989).  Because  this  paper  is  meant  to 
be  used  with  Keen  (1971),  the  original  order  Keen 
used  has  been  preserved  wherever  possible. 
Numbers  from  Keen  are  used  when  available,  but 
may  no  longer  be  in  numerical  order  because  some 
changes  are  unavoidable. 

Only  those  species  with  changes  since  1971  are 
included.  Species  are  listed  alphabetically  within  a 
genus.  Taxa  that  differ  from  those  given  in  Keen 


(1971)  are  in  bold  type.  Authors  and  publication 
dates  are  given  only  for  those  higher  taxa  in  bold 
type.  Synonyms  are  listed  as  published  by  each 
author,  with  the  exception  that  those  shown  in 
Keen  (1971)  are  not  repeated.  Where  authors 
disagree,  both  versions  are  shown  in  the  order  they 
were  published. 

Most  distributional  records  have  been  included, 
but  be  aware  of  the  possibility  of  errors  in  shell 
identifications. 

Many  of  the  taxonomic  changes  in  the  Panamic 
Province  literature  are  a result  of  Bernard’s  1983 
work  on  the  bivalves  of  the  eastern  Pacific  Ocean. 
Some  of  his  citations,  however,  have  not  been  used 
here  because  he  overlooked  significant  earlier 
papers.  Many  of  the  new  distributional  records 
herein  have  so  been  taken  from  Bernard.  His 
distributions  are  given  only  by  approximate 
latitudes,  such  as  28°N-45°N.  The  northern 
boundary  of  the  Panamic  Province  is  usually 
considered  to  be  Bahia  Magdalena  (about  25°N)  on 
the  west  coast  of  Baja  California  Sur,  and  31°N  at 
the  head  of  the  Gulf  of  California  (Table  1). 
Because  a record  of  28°N,  for  instance,  could  be 
either  within  the  Gulf  and  therefore  part  of  the 
Panamic  fauna,  or  on  the  west  side  of  Baja 
California  and  outside  of  the  Panamic  Province, 
some  ambiguous  Bernard  distributions  have  not 
been  included. 

I thank  those  who  have  contributed  to  this 
paper.  Dr.  Eugene  V.  Coan,  Jules  & Carole  M. 
Hertz,  Walter  E.  Sage  III,  Paul  H.  Scott,  Dr. 
Donald  R.  Shasky  and  Kay  C.  Vaught  called 
citations  to  my  attention.  Gladys  Weber  and 
Virginia  Upton  edited  early  drafts.  A special 
thanks  to  Dr.  Coan  who  critically  read  the 
manuscript  and  offered  many  valuable  suggestions. 

Please  call  omissions  and  corrections  to  my 
attention,  as  there  are  bound  to  be  citations  I have 
missed. 
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Baja  California 

Mexican  Mainland  to  Peru 

West  Coast  East  Coast 

Latitude 

Ensenada 

32°N 

San  Felipe 

31°N 

Puerto  Penasco,  Sonora 

Bahia  de  los  Angeles 

29°N 

Bahia  Kino,  Sonora 

Isla  Cedros 

28°N 

Bahia  San  Carlos,  Sonora 

28°N 

Guaymas,  Sonora 

Bahia  Santa  Inez 

27°N 

Bahia  Magdalena 

25°N 

Bahia  La  Paz 

24°N 

Cabo  San  Lucas 

23°N 

MazatHn,  Sinaloa 

20°N 

Bahia  Chamela,  Jalisco 

17°N 

Acapulco,  Guerrero 

15°N 

Golfo  de  Tehuantepec 

11°N 

San  Juan  del  Sur,  Nicaragua 

10°N 

L’tle  Clipperton  (France) 

10°N 

Nicoya,  Costa  Rica 

9°N 

Kobbe  Beach,  Panama 

6°N 

Isla  del  Coco,  Costa  Rica 

5°N 

Bahia  Cuevita,  Colombia 

0° 

Islas  Galdpagos,  Ecuador 

2°S 

Santa  Elena,  Ecuador 

6°S 

Punta  Aguja,  Peru 

Table  1.  Approximate  latitudes  of  major  text  sites 

Class  BIVALVIA 

other  species  (Bernard,  1980).  Length:  47.3 

Subclass  PROTOBRANCHIA 

mm 

(Draper,  1987). 

Follows  Maxwell  (1988) 

3 Solemya  (P.)  volvulus  Carpenter,  1864.  Extend 

Order  SOLEMYOIDA 

distribution  to  San  Felipe,  Baja  California, 

Suborder  SOLEMYINA  Dali,  1889 

Mexico.  Shell  interior  figured  (Gemmell, 

Superfamily  SOLEMYACEA 

Myers  & Hertz,  1979).  Distribution: 

Family  SOLEMYIDAE 

21°N-33°N.  Depth:  2-400  m (Bernard,  1983a). 

Genus  Solemya  Lamarck,  1818 

Subgenus  Petrasma  Dali,  1908 

Family  ACHARACIDAE 

Scarlato  & Starobogatov,  1979 

2 Solemya  (P.)  panamensis  Dali,  1908.  Shell 

Genus  Acharax  Dali,  1908 

interior  figured  showing  that  the  prop 

Raised  from  subgenus  (Bernard,  1983a;  Allen 

supporting  the  "chondrophore"  is  anterior  to 

& Hannah,  1986). 

the  posterior  adductor  scar  (Gemmell,  Myers 

& Hertz,  1979).  Distribution:  Oaxaca,  Mexico, 

1 Acharax  johnsoni  (Dali,  1891).  Add  synonyms: 

to  Panama.  More  northern  records  are  of 

Solemya  tokunagai  Yokoyama,  1925;  S. 

(Acharax)  tibai  Kuroda,  1948  (Bernard,  1983a). 
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Suborder  NUCINELLINA 
Scarlato  & Starobogatov,  1971 
Superfamily  MANZANELLACEA  Chronic,  1952 
Family  NUCINELLIDAE 
Genus  Nucinella  Wood,  1851 
Subgenus  Nucinella,  s.  s. 

64  Nucinella  (N. ) subdola  (Strong  & Herlein, 

1937).  Transferred  to  family  Manzanellidae 
(Abbott,  1974).  As  family  Nucinellidae 

(Bernard,  1983a).  Depth:  35  m (F.  & L. 

Poorman,  1988). 

Subgenus  Huxleyia  A Adams,  1860 
Changed  from  genus  (Allen  & Hannah,  1986). 

65  Nucinella  (H.)  munita  (Dali,  1898).  Delete. 
Distribution  (33°N-45°N)  is  north  of  the 
Panamic  Province  (Bernard,  1983a). 

Order  NUCULOIDEA 
Superfamily  NUCULACEA 
Family  NUCULIDAE 
Subfamily  NUCULINAE  Gray,  1824 
Genus  Nucula  Lamarck,  1799 
Allen  & Hannah  (1986)  treat  Lamellinucula 
Schenck,  1944,  as  a synonym  of  Nucula. 
Maxwell  (1988)  makes  it  a subgenus  of  Nucula. 
Subgenus  Nucula,  s.  s. 

Nucula  (N.)  carlottensis  Dali,  1897.  As  subgenus 
Lamellinucula  by  Bernard  (1983a).  Synonym: 
Nucula  darella  Dali,  1916.  Distribution:  Alaska 
to  Cabo  San  Lucas,  Baja  California  Sur, 
Mexico.  Depth:  1500  to  2600  m (Bernard, 
1983b). 

12  Nucula  (N.)  chrysocoma  Dali,  1908.  As  genus 
Pronucula  by  Knudsen  (1970).  Change  ending 
from  chrysocome  (Keen  & Coan,  1975).  Add 
subgenus.  Distribution:  7°S-45°N  (Bernard, 
1983a). 

4 Nucula  (N.)  declivis  Hinds,  1843.  Depth:  35  m 
(F.  & L.  Poorman,  1988). 

6 Nucula  (N.)  iphigenia  Dali,  1908.  Synonym: 
Nucula  iphigenia  azulensis  Olsson,  1942 
(Bernard,  1983a). 

8  Nucula  (N.)  schencki  Hertlein  & Strong,  1970. 
Extend  distribution  across  Gulf  of  California 


to  Cabo  Tepoca,  Sonora,  Mexico  (Skoglund, 
1974). 

15  Nucula  (N.)  taeniolata  Dali,  1908.  Add 
subgenus  (Bernard,  1983a). 

« 

Subgenus  Lamellinucula  Schenck,  1944 
As  a synonym  of  Nucula  (Allen  & Hannah, 
1986),  and  as  a subgenus  (Maxwell,  1988). 

5 Nucula  (L.)  exigua  (Sowerby,  1833).  Synonym: 
Nucula  suprastriata  Carpenter,  1903  (Hertlein 
& Grant,  1972).  Subgenus  changed  from 
Nucula  (Bernard,  1983a). 

7 Nucula  (L.)  paytensis  (A.  Adams,  1856). 

Extend  distribution  north  to  Esmeraldas 
Province,  Ecuador  (Cruz-P.,  1977).  Subgenus 
changed  from  Nucula  (Bernard,  1983a). 

Subfamily  NUCULOMINAE  Maxwell,  1988 
Genus  Ennucula  Iredale,  1931 
Raised  from  subgenus  (Woodring,  1973).  Allen 
& Hannah  (1986)  use  Nuculoma  Cossmann, 
1907,  with  Leionucula  Thiele,  1934,  and 
Ennucula  Iredale,  1931,  as  synonyms.  Maxwell 
(1988)  regards  Nuculoma  for  fossil  species  only, 
and  Ennucula  as  the  genus  for  extant  species. 

Ennucula  cardara  Dali,  1916.  Distribution: 
23°N-48°N  (Bernard,  1983a). 

9 Ennucula  colombiana  Dali,  1908.  Subgenus  as 
Leionucula.  Chilean  specimens  should  be 
assigned  to  a new  species  and  N.  colombiana 
reserved  for  shallow  water  tropical 
representatives  (Bernard,  1983a).  Drawings  of 
holotype.  Length:  6 mm.  Depth:  11  to  25  m. 
Extend  distribution  north  to  San  Felipe,  Baja 
California,  and  to  Guaymas,  Sonora,  Mexico 
(Gemmell,  Myers  & Hertz,  1987).  Depth:  35 
to  100  m (F.  & L.  Poorman,  1988). 

10  Ennucula  linki  Dali,  1916.  Subgenus  as 

Leionucula.  Distribution:  28°N-34°N  (Bernard, 
1983a).  Distribution:  Tillamook,  Oregon,  to 
central  Mexico.  Confined  to  shallow  water 
(Bernard,  1983b). 

13  Ennucla  panamina  Dali,  1908.  Length:  22  mm. 
Valve  interior  and  hinge  teeth  figured. 
Distribution:  6°N  to  31°N.  Depth:  1975  to 
3058  m (Knudsen,  1970).  As  subgenus 

Leionucula  by  Bernard  (1983a). 
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Superfamily  NUCULANACEA 
Family  NUCULANIDAE 
Subfamily  NUCULANINAE 
H.  & A.  Adams,  1858 
Genus  Nuculana  Link,  1807 
Synonyms:  Costelloleda  Hertlein  & Strong, 
1940;  Politoleda  Hertlein  & Strong,  1940; 
Thestyleda  Iredale,  1929  (Allen  & Hannah, 
1986). 

Subgenus  Nuculana,  s.  s. 

Nuculana  (N.)  amblia  (Dali,  1905). 
Distribution:  19°N-37°N  (Bernard,  1983a). 

16  Nuculana  (N.)  cos  tell  at  a (Sowerby,  1833). 
Extend  distribution  north  to  Bahia  San  Felipe, 
Baja  California,  Mexico  (Gemmell,  Hertz  & 
Myers,  1980).  Distribution:  4°N-27°N  (Bernard, 
1983a).  Subgenus  changed  (Allen  & Hannah, 
1986). 

30  Nuculana  (N.)  hamata  (Carpenter,  1864). 

Synonym:  Leda  hamata  limata  Dali,  1916. 
Depth:  35  to  550  m (Bernard,  1983a). 

Subgenus  changed  (Allen  & Hannah,  1986). 

34  Nuculana  (N.)  loshka  (Dali,  1908).  Subgenus 
Thestyleda  added  (Bernard,  1983a).  Subgenus 
changed  (Allen  & Hannah,  1986). 

17  Nuculana  (N.)  marella  Hertlein,  Hanna  & 
Strong,  1940.  Length:  34  mm  (Draper,  1987). 
Subgenus  changed  from  Costelloleda  (Allen  & 
Hannah,  1986).  Depth:  100  m (F.  & L. 
Poorman,  1988). 

Nuculana  (N.)  peruviana  (Dali,  1908). 

Distribution:  6°S  (Bernard,  1983a). 

18  Nuculana  (N.)  polita  (Sowerby,  1833). 

Distribution:  9°N-14°N  and  the  Islas  GaHpagos, 
Ecuador  (Bernard,  1983a).  Subgenus  changed 
from  Politoleda  (Allen  & Hannah,  1986). 

Genus  Jupiteria  Bellardi,  1875 
Raised  to  genus  (Maxwell,  1988). 

31  Jupiteria  agapea  (Dali,  1908).  Valve  interior 
and  hinge  teeth  figured.  Distribution:  off  Gulf 
of  California,  Mexico,  to  Ecuador  (Knudsen, 
1970).  Subgenus  Jupiteria  added.  Distribution: 
1°N-6°N  (Bernard,  1983a). 

36  Jupiteria  pontonia  (Dali,  1890).  Extend 
distribution  south  to  Peru  (Abbott,  1974). 
Subgenus  Jupiteria  added  (Bernard,  1983a). 


Genus  Saccella  Woodring,  1925 
As  a genus  by  Woodring  (1973),  a synonym  of 
Jupiteria  Bellardi,  1875,  by  Allen  & Hannah 
(1986),  and  a genus  by  Maxwell  (1988). 

19  Saccella  acrita  (Dali,  1908).  Extend  distribution 

south  to  Esmeraldas  Province,  Ecuador. 
Depth:  43  to  90  m (Cruz-P.,  1977). 

Distribution:  1°N-31°N  (Bernard,  1983a). 

Depth:  30  to  100  m (F.  & L.  Poorman,  1988). 

20  Saccella  bicostata  (Sowerby,  1871).  Extend 
distribution  north  to  Nayarit,  Mexico  (Reguero 
& Garda-Cubas,  1989). 

21  Saccella  callimene  (Dali,  1908).  Distribution: 
10°N-37°N  (Bernard,  1983a). 

22  Saccella  ebumea  (Sowerby,  1833).  Extend 
distribution  north  to  Yavaros,  Sonora,  Mexico 
(Garda-Cubas  & Reguero,  1987). 

23  Saccella  elenensis  (Sowerby,  1833).  Delete  all 
synonyms  except  Leda  excavata  Hinds,  1843 
(Cruz-P.,  1977).  Add  synonyms:  Leda  elenensis 
media  Hanley,  1860;  L.  elenensis  pyriformis 
Hanley,  1860;  Leda  elenensis  gibbosa  Hanley, 
1860,  non  Nucula  gibbosa  Fleming,  1828,  non 
Sowerby,  1833,  non  McChesney,  1860.  Include 
Islas  GaHpagos,  Ecuador,  in  distribution 
(Bernard,  1983a).  Depth:  35  to  90  m (F.  & L. 
Poorman,  1988). 

24  Saccella  fastigata  Keen,  1958.  Cruz-P.  (1977) 
used  N.  gibbosa  Sowerby,  1833,  with  N.  fastigata 
Keen,  1958,  as  a synonym.  Bernard  (1983) 
used  N.  fastigata  with  N.  gibbosa  as  a synonym. 
Length:  43  mm  (Draper,  1987). 

25  Saccella  hindsii  (Hanley,  1860).  Distribution: 

Alaska  to  Costa  Rica.  Depth:  27  to  1086  m 
(Abbott,  1974).  Distribution:  8°N-28°N 

(Bernard,  1983a). 

26  Saccella  impar  (Pilsbry  & Lowe,  1932). 

27  Saccella  omata  (Orbigny,  1845).  Depth:  47  and 
90  m (Cruz-P.,  1977). 

28  Saccella  oxia  (Dali,  1916). 

Genus  Adrana  H.  & A.  Adams,  1858 

37  Adrana  crenifera  (Sowerby,  1833).  Synonym: 
Laeda  arcuta  Sowerby,  1871.  Distribution: 
14°S-17°N  (Bernard,  1983a). 

39  Adrana  exoptata  (Pilsbry  & Lowe,  1932). 
Extend  distribution  south  to  Ecuador  (Olsson, 
1961).  In  the  lower  figure  the  concentric 
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sculpture  should  be  shown  more  strongly  as 
"crossing  the  lines  of  growth  obliquely  in  the 
middle  and  posteriorly,"  as  described  by  Pilsbry 
& Lowe  (1932,  p.  107)  (Keen  & Coan,  1975). 
Extend  distribution  north  to  San  Felipe,  Baja 
California,  Mexico  (Gemmell,  Hertz  & Myers, 
1980).  Distribution:  1°N-28°N  (Bernard, 

1983a). 

40  Adrana  penascoensis  (Lowe,  1935).  Extend 
distribution  south  to  Laguna  de  Agiabampo, 
Sonora/Sinaloa,  Mexico  (Garcia-Cubas  & 
Reguero,  1987).  Depth:  30  m (F.  & L. 
Poorman,  1988). 

Subfamily  LEDELLINAE 
Allen  & Sanders,  1982 
Genus  Ledella  Verrill  & Bush,  1897 

- Ledella  ultima  (Smith,  1885).  Anatomy  and 
shell  figured.  Extend  distribution  to  include 
the  west  coast  of  America  from  ca.  0°  to  45°N 
(Filatova  & Shileiko,  1984).  Synonyms;  Ledella 
messanensis,  auctt.,  non  Jeffreys,  1870,  ex 
Seguenza  MS;  L.  crassa  Knudsen,  1970;  L. 
bushae  War6n,  1978.  Anatomy  and  shell 
figured  (Allen  & Hannah,  1989). 

Genus  Ledellina  Filatova  & Shileiko,  1984 

Ledellina  olivacea  Filatova  & Shileiko,  1984. 
Anatomy  and  shell  figured.  Distribution:  ca. 
6°S-8°S.  Depth:  5300-7400  m (Filatova  & 
Shileiko,  1984). 

Subfamily  SPINULINAE 
Allen  & Sanders,  1982 
Genus  Bathyspinula  Filatova,  1958 
Subgenus  Acutispinula 

Filatova  & Schileyko,  1984 
New  name  for  Spinula  Dali,  1908,  non  Herrich- 
Schaeffer,  1856  (Filatova  & Shileiko,  1984). 

51  Bathyspinula  (A.)  calcar  (Dali,  1908).  Synonym: 
Leda  ( Spinula ) calcarella  Dali,  1908.  Depth: 
4063  to  6100  m (Knudsen,  1970).  Delete.  No 
Panamic  Province  records.  Circum-Pacific,  with 
one  central  Pacific  site  (Bertsch  & Myers, 
1980).  Change  genus  and  subgenus.  Anatomy 
figured  (Filatova  & Shileiko,  1984).  Delete  L. 
calcarella  as  a synonym.  It  is  a Bathyspinula 
(Bathyspinula)  (Coan,  pers.  comm,  1991). 


Family  SAREPTIDAE  A.  Adams,  1860 
Subfamily  SAREPTINAE  A.  Adams,  1860 
Genus  Sarepta  A.  Adams,  1860 

50  Sarepta  abyssicola  E.  A.  Smith,  1885.  Delete. 
Distribution  is  outside  of  the  Panamic 
Province.  Occurs  in  the  central  and  south 
Pacific  (Bernard,  1983a). 

Subfamily  YOLDIINAE  Habe,  1977 

Genus  Megayoldia  Verrill  & Bush,  1897 
Raised  from  subgenus  (Allen  & Hannah,  1986). 

58  Megayoldia  martyria  (Dali,  1897).  Delete. 
Distribution  (45°N-60°N)  is  not  within  the 
Panamic  Province  (Bernard,  1983a). 

Genus  Orthoyoldia  Verrill  & Bush,  1897 
Raised  from  subgenus  (Allen  & Hannah,  1986). 

59  Orthoyoldia  panamensis  (Dali,  1908).  Synonym: 
Yoldia  (O.)  quiba  Olsson,  1942  (Bernard, 
1983a). 

Subfamily  YOLDIELLINAE  Allen,  1978 
Genus  Yoldiella  Verrill  & Bush,  1897 
Raised  from  subgenus  (Bernard,  1983a;  Allen 
& Hannah,  1986). 

Subgenus  Yoldiella,  s.  s. 

60  Yoldiella  (Y.)  cecinella  (Dali,  1916).  Genus  as 
Portlandia  MOrch,  1857  (Abbott,  1974),  and  as 
Yoldiella  by  Bernard  (1983).  Distribution:  24°N 
(Bernard,  1983a). 

61  Yoldiella  (Y.)  dicella  (Dali,  1908).  Distribution: 
17°N-45°N  (Bernard,  1983a). 

62  Yoldiella  (Y.)  leonilda  (Dali,  1908).  The 
fragmented  type  has  not  been  figured 
(Knudsen,  1970). 

63  Yoldiella  (Y.)  mantana  (Dali,  1908). 

Family  TINDARIIDAE  Verrill  & Bush,  1897 
Genus  Tindaria  Bellardi,  1875 
Read:  Ligament  external;  shell  ovate,  thick; 
beaks  high  (Keen  & Coan,  1975). 

52  Tindaria  atossa  Dali,  1908.  Closely  related  to 
Tindaria  smima  Dali,  1908  [56],  and  may  be 
conspecific  with  it  (Knudsen,  1970). 

53  Tindaria  compressa  Dali,  1908.  Length:  11.5 
mm.  Shell  interior  and  hinge  teeth  figured. 
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Distribution:  6°N-30°N  (Knudsen,  1970). 

54  Tindaria  mexicana  Dali,  1908.  Distribution: 
San  Diego,  California,  to  Acapulco,  Guerrero, 
Mexico  (Abbott,  1974).  Distribution: 
17°N-48°N  (Bernard,  1983a). 

55  Tindaria  panamensis  Dali,  1908.  Distribution: 
7°N-28°N  (Bernard,  1983a). 

56  Tindaria  smima  Dali,  1908.  Closely  related  to 
Tindaria  atossa  Dali,  1908  [52],  and  may  be 
conspecific  with  it  (Knudsen,  1970). 

Family  NEILONELLIDAE  Allen,  1978 
Genus  NeiloneUa  Dali,  1881 
Synonym:  Satumia  Seguenza,  1877,  non 

Schrank,  1802  (Maxwell,  1988). 

33  NeiloneUa  lobula  (Dali,  1908).  Genus  changed 
to  Satumia  (Bernard,  1983a). 

35  NeiloneUa  lucasana  (Strong  & Hertlein,  1937). 
Genus  changed  to  Satumia  (Bernard,  1983a). 
Extend  distribution  north  to  Bahia  San  Carlos, 
Sonora,  Mexico  (F.  & L.  Poorman,  1988). 

Family  MALLETIIDAE  H.  & A Adams,  1858 
Genus  Malletia  Moulins,  1832 
Synonym:  Katadesmia  Dali,  1908  (Allen  & 
Hannah,  1986). 

Subgenus  Malletia,  s.  s. 

Malletia  (M.)  cuneata  Jeffreys,  1876.  As 
subgenus  Neilo.  Synonyms:  Portlandia  kolthoffi 
Hagg,  1904;  Malletia  pellucida  Thiele,  1912;  M. 
(Neilo)  flora  Dali,  1916.  Length:  10.4  mm. 
Shell,  hinge  teeth  and  anatomy  figured. 
Distribution:  Gulf  of  Panama;  west  Pacific; 
Atlantic  Ocean;  Indian  Ocean;  Antarctic 
Ocean.  Depth:  2365  to  6156  m (Knudsen, 
1970).  Shell  variation  figured  (Allen,  1978). 
Portlandia  kolthoffi  and  Malletia  cuneata 
considered  as  separate  Atlantic  species  in  the 
genus  Katadesmia  (Bouchet  & War6n,  1979). 
Malletia  (Minomialletia)  kolthoffi  is  correct  for 
the  Pacific  species,  whereas  M.  cuneata 
(Jeffreys,  1876)  is  a distinct  Atlantic  species. 
Distribution:  6°N-72°N,  2200-3600  m (Bernard, 
1983a).  As  subgenus  Malletia.  Shell  and 
anatomy  figured.  A cosmopolitan  species  of 
the  abyss,  with  synonyms  as  listed  above  by 
Knudsen  (1970)  (Sanders  & Allen,  1985). 

46  Malletia  (M. ) truncata  Dali,  1908.  Distribution: 
3°N-55°N  (Bernard,  1983a). 


57  Malletia  (M.)  vincula  (Dali,  1908).  As  genus 
Katadesmia  (Bouchet  & War6n,  1979). 

Genus  Minormalletia  Dali,  1908 
Raised  from  subgenus  (Sanders  & Allen,  1985). 

47  Minormalletia  arciformis  (Dali,  1908). 

48  Minormalletia  benthima  (Dali,  1908). 

Subclass  AUTOBRANCHIA  Grobben,  1894 
Follows  Waller  (1978). 

Superorder  PRIONODONTA  MacNeil,  1937 
Order  ARCOIDA 
Superfamily  ARCACEA 
Family  ARCIDAE 
Subfamily  ARCINAE 
Genus  Area  Linnaeus,  1758 

66  Area  mutabilis  (Sowerby,  1833).  Include  L’lle 
Clipperton  (France)  and  the  Islas  Galdpagos, 
Ecuador,  in  distribution  (Bernard,  1983a). 

67  Area  pacifica  (Sowerby,  1833).  Include  the 
Islas  Galdpagos,  Ecuador,  in  distribution  (Finet, 
1985). 

Genus  Barbatia  Gray,  1842 
Subgenus  Barbatia,  s.  s. 

69  Barbatia  (B.)  lurida  (Sowerby,  1833).  Length: 
54.1  mm  (Draper,  1987). 

Subgenus  Acar  Gray,  1857 

70  Barbatia  (A.)  bailyi  (Bartsch,  1931).  Length:  9 
mm.  Distribution:  Santa  Monica,  California, 
to  Panama  (McLean,  1978). 

Barbatia  (A.)  divaricata  (Sowerby,  1833). 
Synonyms:  Area  hawaiensis  Dali,  Bartsch  & 
Rehder,  1938;  Area  laysana  Dali,  Bartsch  & 
Rehder,  1938.  Distribution:  L’lle  Clipperton 
(France),  and  the  Indo-Pacific  (Bernard,  1983a). 

71  Barbatia  (A.)  gradata  (Broderip  & Sowerby, 
1829).  Include  Islas  Galdpagos,  Ecuador,  in 
distribution  (Abbott,  1974).  Similar  to  the 
Caribbean  B.  (A.)  domingensis  (Lamarck,  1819). 
Heath  (1941)  studied  the  anatomy  (Keen  & 
Coan,  1975).  Length:  33  mm  (Draper,  1987). 

72  Barbatia  (A.)  rostae  Berry,  1954.  Abbott  (1974) 
made  B.  rostae  a synonym  of  B.  gradata 
(Broderip  & Sowerby,  1829).  A valid  species. 
Include  Islas  Galdpagos,  Ecuador,  in 
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distribution  (Bernard,  1983a).  Holotype  figured 
(Hertz,  1984). 

Subgenus  Calloarca  Gray,  1857 

73  Barbatia  (C.)  altemata  (Sowerby,  1833). 
Include  the  Islas  GalSpagos,  Ecuador,  in 
distribution  (Bernard,  1983a).  Extend 
distribution  across  Gulf  of  California  to  San 
Felipe,  Baja  California,  Mexico  (Gemmell, 
Myers  & Hertz,  1987).  Length:  46.8  mm 
(Draper,  1987). 

Subgenus  Cucullaearca  Conrad,  1865 

74  Barbatia  (C.)  reeveana  (Orbigny,  1846).  Add 
synonym:  Barbatia  (C.)  bramkampi  Durham, 
1950.  Include  L’ile  Clipperton  (France)  and 
the  Islas  GaHpagos,  Ecuador,  in  distribution 
(Bernard,  1983a).  Length:  94.9  mm  (Wagner 
& Abbott,  1990). 

Genus  Fugleria  Reinhart,  1937 
Raised  to  genus  (Bernard,  1983a). 

75  Fugleria  illota  (Sowerby,  1833).  Extend 
distribution  to  Punta  Pehasco,  Sonora,  Mexico, 
and  south  to  Peru  and  the  Islas  GaHpagos, 
Ecuador.  Depth:  intertidal  to  73  m (Hertlein 
& Grant,  1972).  Extend  distribution  across  the 
Gulf  of  California  to  San  Felipe,  Baja 
California,  Mexico  (Gemmell,  Myers  & Hertz, 
1987). 

Subfamily  ANADARINAE 
Genus  Anadara  Gray,  1847 
Subgenus  Anadara,  s.  s. 

77  Anadara  (A.)  adamsi  Olsson,  1961.  Extend 
distribution  north  to  Bahia  de  los  Angeles, 
Baja  California,  Mexico  (F.  & L.  Poorman, 
1978).  Extend  distribution  south  to  Isla 
Gorgona,  Colombia  (von  Prahl,  1986). 

78  Anadara  (A.)  concinna  (Sowerby,  1833). 

Changed  to  subgenus  Sectiarca  Olsson,  1961 
(Abbott,  1974).  As  subgenus  Anadara 

(Bernard,  1983a).  Not  all  specimens  have 

grooved  ribs.  Grooving  is  a variable 
characteristic  (Gemmell,  Myers  & Hertz,  1987). 

79  Anadara  (A.)  mazatlanica  (Hertlein  & Strong, 
1943).  Extend  distribution  south  to  Mdncora, 


Peru  (Pena,  1971).  Extend  distribution  north 
to.  Bahia  San  Carlos,  Sonora,  Mexico  (F.  & L. 
Poorman,  1988).  Length:  82.2  mm  (Draper, 
1987). 

80  Anadara  (A.)  obesa  (Sowerby,  1833).  Length: 
32.6  mm  (Draper,  1987). 

81  Anadara  (A.)  similis  (C.B.  Adams,  1852). 

Extend  distribution  south  to  Tumbes,  Peru 
(Pena,  1971).  Extend  distribution  north  to  the 
Gulf  of  Fonseca,  El  Salvador  (Herndndez, 
1979). 

82  Anadara  (A.)  tuberculosa  (Sowerby,  1833). 

Synonyms:  Area  secticostata  Reeve,  1844;  A. 
valdiviana  Philippi,  1887  (Bernard,  1983a). 
Length:  92  mm  (Draper,  1987). 

Subgenus  Cunearca  Dali,  1898 

83  Anadara  (C.)  aequatorialis  (Orbigny,  1846). 

Include  the  Islas  GaHpagos,  Ecuador,  in 
distribution  (Bernard,  1983a).  Length:  35  mm 
(Draper,  1987). 

84  Anadara  (C.)  bifrons  (Carpenter,  1857). 
Synonym:  Area  inaequivalvis  Sowerby,  1832,  non 
Bruguidre,  1790  (Bernard,  1983a).  Length:  55.4 
mm  (Draper,  1987). 

85  Anadara  (C.)  esmeralda  (Pilsbry  & Olsson, 

1941).  Extend  distribution  south  to  Tumbes, 
Peru  (Pena,  1971).  Length:  59.3  mm  (Draper, 
1987).  Extend  distribution  north  to  Nayarit, 
Mexico  (Reguero  & Garcia-Cubas,  1989). 

87  Anadara  (C.)  perlabiata  (Grant  & Gale,  1931). 
Length:  46.6  mm  (Draper,  1987). 

88  Anadara  (C.)  reinharti  (Lowe,  1935).  Extend 
distribution  south  to  Tumbes,  Peru  (Pena, 
1971).  Include  Isla  del  Coco,  Costa  Rica,  in 
distribution  (Montoya,  1983).  Subgenus 
changed  from  Esmerarca  (Bernard,  1983a). 

Subgenus  Larkinia  Reinhart,  1935 

90  Anadara  (L.)  multicostata  (Sowerby,  1833). 
Synonyms:  Area  brandtii  Philippi,  1845;  A. 
camuloensis  Osmont,  1904  (Bernard,  1983a). 
Length:  131  mm  (Wagner  & Abbott,  1990). 

Subgenus  Potiarca  Iredale,  1939 

86  Anadara  (P.)  nux  (Sowerby,  1833).  Extend 
distribution  south  to  Tumbes,  Peru  (Pena, 
1971).  Genus  changed  from  Cunearca. 
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Anadara  (P.)  chemnitzii  (Philippi,  1851)  is  a 
similar  species  from  the  western  Atlantic 
(Woodring,  1973).  Synonyms:  Area  zorritensis 
Spieker,  1922;  A.  patheonensis  Spieker,  1922. 
Include  the  Islas  Galdpagos,  Ecuador,  in 
distribution  (Bernard,  1983a).  Length:  23.9 
mm  (Draper,  1987). 

Subgenus  Rasia  Gray,  1857 

Anadara  (R.)  auricula  Bernard,  1983.  Synonym: 
Area  auriculata  Sowerby,  1833,  non  Lamarck, 
1819.  Ecuador  only.  Depth:  15  to  30  m 
(Bernard,  1983a). 

91  Anadara  (R.)  emarginata  (Sowerby,  1833). 
Depth:  51  m (Cruz-P.,  1977). 

92  Anadara  (R.)  formosa  (Sowerby,  1833).  Extend 
distribution  into  the  Gulf  of  California  at 
Bahia  de  los  Angeles,  Baja  California,  Mexico 
(F.  & L.  Poorman,  1978).  Extend  distribution 
to  Bahia  San  Carlos,  Sonora,  Mexico  (F.  & L. 
Poorman,  1988). 

Subgenus  Scapharca  Gray,  1847 

93  Anadara  (S.)  biangulata  (Sowerby,  1833). 
Depth:  5 to  80  m.  Include  the  Islas  GaHpagos, 
Ecuador,  in  distribution  (Bernard,  1983a). 

96  Anadara  (S.)  labiosa  (Sowerby,  1833).  Extend 
distribution  north  to  near  Santa  Rosalia,  Baja 
California  Sur,  Mexico  (Draper,  1972). 

Subgenus  Tosarca  Noda,  1965 

95  Anadara  (T.)  hyphalopilema  Campbell,  1962. 
Subgenus  changed  from  Scapharca  (Woodring, 
1973).  Length:  80  mm  (Draper,  1987).  Extend 
distribution  south  to  Guayas,  Ecuador 
(Skoglund,  1990b). 

Genus  Bathyarca  Kobelt,  1891 

97  Bathyarca  corpulenta  (Smith,  1885).  Area 
orbiculata  Dali,  1881,  with  synonyms  Area 
(Bathyarca)  corpulenta  Smith,  1885;  Area 
(Bathyarca)  imitata  Smith,  1885;  Bathyarca 
abyssorum  Verrill  & Bush,  1898;  Area  strebeli 
Melvill  & Standen,  1907;  Area  (Bathyarca) 
nucleator  Dali,  1908;  Area  corpulenta  var. 
pompholyx  Dali,  1908.  Height:  28.8  mm.  Shell 
and  anatomy  figured.  Distribution:  California 


(34°N)  to  Chile  (34°S);  west  and  central 
Pacific;  Atlantic  Ocean  including  Antarctic 
sector;  Celebes  Sea  (Knudsen,  1970).  Delete 
as  synonyms:  Area  imitata  Smith,  1885; 
Bathyarca  abyssorum  Verrill  & Bush,  1898; 
Area  strebeli  Melvill  & Standen,  1907. 
Synonym:  Bathyarca  orbiculata  Dali,  of 

Knudsen,  1970,  non  Dali,  1881.  Anatomy 
figured.  Distribution:  Pacific  Ocean  only 
(Oliver  & Allen,  1980). 

Genus  Grandiarca  Olsson,  1961 
Raised  to  genus  (Moore,  1983). 

89  Grandiarca  grandis  (Broderip  & Sowerby,  1829). 
Add  synonym:  Area  larkinii  Nelson,  1870 
(Bernard,  1983a).  Include  Isla  del  Coco,  Costa 
Rica,  in  distribution  (Montoya,  1983).  Length: 
129.5  mm  (Draper,  1987). 

Genus  Lunarca  Gray,  1842 

98  Lunarca  brevifrons  (Sowerby,  1833).  Depth  to 
90  m (Cruz-P.,  1977).  Length:  30.5  mm 
(Draper,  1987). 

Subfamily  STRIARCINAE 
Genus  Arcopsis  von  Koenen,  1885 

99  Arcopsis  solida  Sowerby,  1833.  Extend 
distribution  south  to  Chimbote,  Peru  (Pena, 
1971).  Include  the  Islas  GaHpagos,  Ecuador, 
in  distribution  (Finet,  1985).  Length:  19.1  mm 
(Draper,  1987). 

Family  NOETIIDAE 
Subfamily  NOETIINAE 
Genus  Noetia  Gray,  1857 
Subgenus  Noetia,  s.  s. 

101  Noetia  (N.)  reversa  (Sowerby,  1833).  Include 
the  Islas  GaHpagos,  Ecuador,  in  distribution 
(Bernard,  1983a).  Length:  67  mm  (Draper, 
1987). 

Subgenus  Sheldonella  Maury,  1917 

103  Noetia  (S.)  delgada  (Lowe,  1935).  Length:  14.8 
mm  (Draper,  1987).  Depth:  100  m (F.  & L. 
Poorman,  1988). 
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Superfamily  LIMOPSACEA 
Family  LIMOPSIDAE 
Genus  Limopsis  Sassi,  1827 

104  Limopsis  dalli  Lamy,  1912.  Synonym:  Limopsis 
compressus  Dali,  1896,  non  Nevill,  1874. 
Length:  40  mm.  Distribution:  off  Baja 
California,  Mexico,  to  the  Gulf  of  Panama. 
Depth:  2071-4200  m.  Regarded  as  a subspecies 
of  L.  pelagica  Smith,  1885,  by  Knudsen  (1970). 
Cosmopolitan,  but  absent  from  the  Arctic 
Ocean.  Delete  Limopsis  pelagica  as  a synonym 
(Oliver,  1981).  Include  Isla  del  Coco,  Costa 
Rica,  in  distribution  (Montoya,  1983). 
Distribution:  6°N-52°N  (Bernard,  1983a). 

106  Limopsis  juarezi  Dali,  1908.  Distribution:  6°N 
(Bernard,  1983a). 

109  Limopsis  zonalis  Dali,  1908.  Cosmopolitan,  but 
absent  from  the  Arctic  Ocean  (Oliver,  1981). 

Superfamily  GLYCYMERIDACEA 
Raised  by  Bernard  (1983a). 

Family  GLYCYMERIDIDAE 
Genus  Gtycymeris  Da  Costa,  1778 
Subgenus  Gtycymeris,  s.  s. 

110  Gtycymeris  (G.)  gigantea  (Reeve,  1843). 

Distribution:  25°N-31°N  (Bernard,  1983a). 

Length:  110.2  mm  (Draper,  1987).  Depth:  60 
m (F.  & L.  Poorman,  1988). 

111  Gtycymeris  (G.)  lintea  Olsson,  1961.  Add  the 
Islas  GaHpagos,  Ecuador,  to  distribution  (Keen 
& Coan,  1975). 

112  Gtycymeris  (G.)  maculata  (Broderip,  1832). 
Extend  distribution  south  to  Pimentel,  Peru 
(Pena,  1971).  Depth:  5 to  45  m (Bernard, 
1983a).  Include  the  Islas  GaHpagos,  Ecuador, 
in  distribution  (Finet,  1985).  Length:  101  mm 
(Draper,  1987). 

— Gtycymeris  (G.)  ovata  (Broderip,  1832). 
Synonym:  Pectunculus  intermedius  Broderip, 
1832.  Distribution  5°S-12°S,  intertidal  zone 
(Bernard,  1983a). 

Subgenus  Axinactis  Morch  1861 

113  Gtycymeris  (A.)  delessertii  (Reeve,  1843). 
Length:  52.7  mm  (Draper,  1987). 


Subgenus  Axinola  Hertlein  & Grant,  1972 

— Gtycymeris  (A.)  guadalupensis  Strong,  1938. 
Length:  10  mm.  Distribution:  Isla  Guadalupe, 
west  coast  of  Baja  California,  Mexico.  Depth: 
16  to  28  m (Strong,  1938).  Distribution: 
23°N-27°N  (Bernard,  1983a). 

Genus  Tucetona  Iredale,  1931 
Raised  from  subgenus  (Nicol  & Jones,  1984). 
Subgenus  Tucetona,  s.  s. 

115  Tucetona  (T.)  canoa  (Pilsbry  & Lowe,  1941). 

117  Tucetona  (T.)  strigilata  (Sowerby,  1833). 

Subgenus  Bellaxinaea  Nicol  & Jones,  1984 

116  Tucetona  (B.)  multicostata  (Sowerby,  1833). 
Add  synonym:  Pectunculus  parcipictus  Reeve, 
1843.  Extend  distribution  to  the  Islas 
GaHpagos,  Ecuador  (Bernard,  1983a).  Include 
Isla  del  Coco,  Costa  Rica,  in  distribution 
(Montoya,  1983).  New  subgenus  (Nicol  & 
Jones,  1984).  Length:  46  mm  (Draper,  1987). 

Family  PHILOBRYIDAE 
Genus  Philobrya 
Cooper,  1867,  ex  Carpenter  MS 
Genus  author  changed  from  Carpenter,  1872 
(Coan,  1986). 

118  Philobrya  setosa  (Carpenter,  1894).  Syntype 
figured  (Tevesz,  1977). 

Superorder  ISOFILIBRAN CHIA  Iredale,  1939 
Order  MYTILOIDA 
Superfamily  MYTILACEA 
Family  MYTILIDAE 
Subfamily  MYTILINAE 
Genus  Mytilus  Linneaus,  1758 
Subgenus  Mytilus,  s.  s. 

— Mytilus  (M.)  califomianus  Conrad,  1837. 

Distribution:  Aleutian  Islands,  Alaska,  to  Isla 
Soccoro,  Mexico  (Abbott,  1974).  Distribution: 
19°N-60°N.  Depth:  intertidal  zone  to  50  m 
(Bernard,  1983a).  Length:  251  mm  (Draper, 
1987).  Distribution:  Alaska  to  Puerto 
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Rompiente,  Baja  California  Sur:  Isla  Soccoro, 
Mexico  (Coan,  pers.  comm.,  1991). 

— Mytilus  (M.)  edulis  Linneaus,  1758.  Synonyms: 
Mytilus  trossulus  Gould,  1850;  M.  glomeratus 
Gould,  1851;  M.  pedroanus  Conrad,  1855;  M. 
edulis  latissimus  Carpenter,  1857;  M.  edulis 
normalis  Carpenter,  1857;  M.  septentrionalis 
Kiister  & Clessin,  1889;  M.  edulis  diegensis  Coe, 
1945;  M.  edulis  kussakini  Scarlato  & 
Starobogatov,  1979.  Distribution:  23°N-71°N; 
cosmopolitan  in  temperate  and  cold  seas. 
Depth:  intertidal  zone  to  5 m (Bernard,  1983a). 
Length:  133.2  mm  (Draper,  1987).  Delete. 
Does  not  occur  on  the  Pacific  coast  of  North 
America  (McDonald  & Koehn,  1988). 

— Mytilus  galloprovincialis  Lamarck,  1819. 
Synonyms:  Mytilus  edulis  diegensis  Coe,  1945; 
Mytilus  edulis  of  Soot-Ryen,  1955  non  Linnaeus, 
1758  (in  part).  A genetically  distinct, 
introduced  species.  Distribution:  Southern 
California  to  Cabo  San  Lucas,  Baja  California 
Sur,  Mexico;  Mediterranean  Sea;  Japan;  Hong 
Kong;  South  Africa;  Atlantic  coast  of  Europe 
north  of  the  British  Isles.  In  bays,  estuaries, 
and  exposed  coasts,  attached  to  hard  substrates 
from  mid-tide  level  to  several  meters  subtidally 
(McDonald  & Koehn,  1988). 

Genus  Brachidontes  Swainson,  1840 

119  Brachidontes  adamsianus  (Dunker,  1857).  As 
genus  Aeidimytilus  Olsson,  1961  (Hertlein  & 
Grant,  1972).  Hinge  figured  (Gemmell,  Myers 
& Hertz,  1987). 

— Brachidontes  purpuratus  (Lamarck,  1819). 
Synonyms:  Mytilus  ovalis  Lamarck,  1819;  ?M. 
exaratus  Philippi,  1847;  M.  exilis  Philippi,  1847; 
M.  bifurcatus  Dautzenberg,  1896,  non  Conrad, 
1837.  Distribution:  1°S-41°S,  including  the  Islas 
Galdpagos,  Ecuador.  Intertidal  zone  (Bernard, 
1983a).  Delete.  GaHpagos  record  probably  in 
error  (Coan,  pers.  comm.,  1990). 

122  Brachidontes  semilaevis  (Menke,  1849).  Extend 
distribution  south  to  Chimbote,  Peru  (as  B. 
multiformis ) (Pena,  1971).  Delete  Brachidontes 
multiformis  Carpenter,  1857,  as  a synonym; 
valid  species  (Abbott,  1974).  B.  multiformis  as 
a synonym  (Bernard,  1983a).  Include  the  Islas 
GaHpagos,  Ecuador,  in  distribution  (Finet, 
1985).  Hinge  figured  (Gemmell,  Myers  & 
Hertz,  1987). 


Genus  Choromytilus  Soot-Ryen,  1952 

123  Choromytilus  palliopunctatus  (Carpenter,  1857). 
Synonym:  Mytilus  tenuiaratus  Carpenter,  1857, 
ex  Dunker  MS,  nom.  nud.  (Bernard,  1983a). 
Length:  192.5  mm  (Draper,  1987). 

Genus  Mytella  Soot-Ryen,  1955 

125  Mytella  guyanensis  (Lamarck,  1819).  Add 
synonyms:  Mytilus  bicolor  Lamarck,  1819; 
Modiola  semifusca  Sowerby,  1825;  M.  brasiliensis 
mutabilis  Carpenter,  1857  (Bernard,  1983a). 
Length:  75.1  mm  (Draper,  1987). 

126  Mytella  speciosa  (Reeve,  1857).  Synonyms: 
Modiolus  planata  Tomlin,  1928,  ex  Carpenter 
MS;  M.  (M.)  tumbezensis  Pilsbry  & Olsson, 
1935  [128]  (Bernard,  1983a). 

127  Mytella  strigata  (Hanley,  1843).  Add  synonym: 
Mytilus  sinuatus  Reeve,  1857  (Bernard,  1983a). 

128  Mytella  tumbezensis  (Pilsbry  & Olsson,  1935). 
Bernard  (1983a)  made  this  a synonym  of  M. 
speciosa  (Reeve,  1857)  [126],  but  later  decided 
it  was  a good  species  (Coan,  pers.  comm., 
1990). 

Genus  Septifer  R6cluz,  1848 

— Septifer  bifurcatus  (Conrad,  1837).  Length:  32 
mm.  Distribution:  Crescent  City,  California,  to 
Cabo  San  Lucas,  Baja  California  Sur,  Mexico 
(McLean,  1978).  Synonym:  Septifer  bifurcatus 
obsoletus  Dali,  1916,  nom.  nud.  Depth: 
intertidal  zone  to  50  m (Bernard,  1983a). 

129  Septifer  zeteki  Hertlein  & Strong,  1946.  Add 
synonym:  Mytilus  cumingianus  Reeve,  1858. 
Include  the  Islas  Galapagos,  Ecuador,  in 
distribution  (Bernard,  1983a).  Extend 
distribution  to  Bahia  San  Carlos  area,  Sonora, 
Mexico  (F.  & L.  Poorman,  1988). 

Subfamily  CRENELLINAE 

Genus  Crenella  Brown,  1927 

131  Crenella  divaricata  (Orbigny,  1847).  As 
Crenella  inflata  Carpenter,  1864,  with  synonym: 
Nuculocardia  divaricata  Orbigny,  auctt.,  non 
Orbigny,  1842.  Distribution:  Huntington 
Beach,  California,  to  the  Gulf  of  California, 
Mexico,  and  south  to  Callao,  Peru.  Depth:  4 
to  91  m (Hertlein  & Grant,  1972).  Synonym: 


Vol.  XXII  (Suppl.  2 to  1990) 


THE  FESTIVUS 


Page  11 


Crenella  inflata  Carpenter,  1864,  non  Mytilus 
inflatus  Muller,  1847.  Include  Isla  del  Coco, 
Costa  Rica,  in  distribution  (Bernard,  1983a). 

Genus  Gregariella  Monterosato,  1884 

132  Gregariella  chenui  (R6cluz,  1842).  Synonyms: 
Mytilis  chenuanus  Orbigny,  1846;  Mytilis 
fontaineaus  Orbigny,  1846  (Hertlein  & Grant, 
1972).  Extend  distribution  to  near  the  head  of 
the  Gulf  of  California  at  San  Felipe,  Baja 
California,  Mexico  (Gemmell,  Myers  & Hertz, 

1987) . 

133  Gregariella  coralliophaga  (Gmelin,  1791).  A 
widespread  and  variable  species  that  has  many 
synonyms.  Distribution:  Monterey,  California, 
to  Peru;  North  Carolina  to  Texas;  West  Indes; 
Bermuda;  Brazil  (Abbott,  1974).  Synonym: 
Crenella  coarctata  (Carpenter,  1857)  (Bernard, 
1983a).  Occurrence  in  the  Islas  GaHpagos 
doubtful  (Finet,  1985).  Extend  distribution  to 
Bahia  San  Carlos  area,  Sonora,  Mexico  (F.  & 
L.  Poorman,  1988). 

134  Gregariella  denticulata  Dali,  1871.  Extend 
distribution  north  to  Bahia  San  Carlos,  Sonora, 
Mexico.  Depth:  35  m (F.  & L.  Poorman, 

1988) . 

Genus  Lioberus  Dali,  1898 

135  Lioberus  salvadoricus  (Hertlein  & Strong, 
1946).  Depth:  40  m (F.  & L.  Poorman,  1988). 
Length:  47.6  mm  (Wagner  & Abbott,  1989). 

136  Lioberus  splendidus  (Dunker,  1857).  Delete. 
Probably  a west  Atlantic  species  (Bernard, 
1983a). 

Genus  Megacrenella  Habe  & Ito,  1965 

137  Megacrenella  Columbiana  (Dali,  1897).  Genus 
changed  to  Rhomboidella.  Crenella  megas  Dali, 
1902,  not  listed  as  a synonym.  Distribution: 
Aleutian  Islands,  Alaska,  to  Mexico  (Abbott, 
1974).  As  genus  Megacrenella.  Synonym: 
Crenella  tamurai  Habe,  1955.  Distribution: 
17°N-60°N  (Bernard,  1983a). 

Subfamily  LITHOPHAGINAE 
Genus  Lithophaga  Roding,  1798 
Subgenus  Diberus  Dali,  1898 


— Lithophaga  (D.)  canalifera  (Hanley,  1843). 
Distribution:  1°S-4°N,  intertidal  zone  (Bernard, 
1983a).  Lectotype  designated.  Length:  39.5 
mm  (Kleemann,  1983). 

138  Lithophaga  (D.)  plumula  (Hanley,  1844).  Add 

synonyms:  Lithodomus  subula  Reeve,  1857;  L. 
plumula  kelseyi  Hertlein  & Strong,  1946  (Keen 
& Coan,  1975).  Lectotype  designated.  Add 
synonyms:  Lithophaga  plumula  var.  gracilior 
Carpenter,  1857;  L.  plumula  var.  tumidior 
Carpenter,  1857;  ?(Diberus)  mucronata 
(Philippi,  1846)  (Kleemann,  1983). 
Distribution:  4°S-40°N,  including  L’lle 

Clipperton  (France)  and  the  Islas  Galdpagos, 
Ecuador  (Bernard,  1983a).  Holotype  of 
synonym,  Lithophaga  (D.)  divaricalx  Iredale, 
1939,  figured.  Include  the  Philippines  and 
Australian  distribution  (Kleemann,  1984). 
Occurrence  in  the  Islas  Galdpagos  doubtful 
(Finet,  1985).  Length:  72.5  mm  (Draper, 
1987). 

Subgenus  Labis  Dali,  1916 

139  Lithophaga  (L.)  attenuata  (Deshayes,  1836). 
Bernard  (1983a)  incorrectly  uses  as  a synonym 
of  Labis  peruviana  (Orbigny,  1846),  which  is 
found  south  of  the  Panamic  Province 
(12°S-18°S).  Valid  species.  Synonym: 
Lithophaga  (L.)  attenuata  rogersi  Berry,  1957 
[140]  (Kleeman,  1983).  Holotype  of  L.  (L.) 
attenuata  rogersi  figured  (Hertz,  1984).  Length: 
110.6  mm  (Draper,  1987). 

140  Lithophaga  (L.)  attenuata  rogersi  Berry,  1957. 
Delete.  Becomes  a synonym  of  Lithophaga  (L.) 
attenuata  (Deshayes,  1836)  [139]  (Kleemann, 
1983). 

Subgenus  Myoforceps  Fischer,  1886 

143  Lithophaga  (M.)  aristata  (Dillwyn,  1817).  Add 
synonyms:  Lithophaga  calyculata  (Carpenter, 
1857)  [145];  L.  forficata  (Ravenel,  1861);  L. 
ropan  Deshayes,  1836;  L.  bipenniferus  (Guppy, 
1877)  (Abbott,  1974).  Include  Isla  del  Coco, 
Costa  Rica,  in  distribution  (Montoya,  1983). 
Synonyms:  L.  aristata  var.  gracilior  Carpenter, 
1857;  L.  aristata  var.  tumidior  Carpenter,  1857. 
Lithophaga  incurva  Gabb,  1861,  used  as  a 
synonym  by  Bernard  (1983a),  is  a fossil  Botula 
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(Kleemann,  1983).  Length:  32.8  mm  (Draper, 
1987). 

Subgenus  Stumpiella  Soot-Ryen,  1955 

145  Lithophaga  (S.)  calyculata  (Carpenter,  1857). 
Regarded  as  a synonym  of  Myoforceps  aristata 
(Dillwyn,  1817)  [143]  by  Abbott  (1974).  Valid 
species.  Include  L’ile  Clipperton  (France)  in 
distribution  (Bernard,  1983a).  Occurrence  in 
the  Islas  Galapagos  doubtful  (Finet,  1985). 
Length:  23.1  mm  (Draper,  1987). 

Genus  Adula  H.  & A.  Adams,  1857 

147  Adula  soleniformis  (Orbigny,  1846).  Synonym: 
Adula  soleniformis  panamensis  Olsson,  1961 
[148].  Distribution:  5°S-8°N  (Bernard,  1983a). 

148  Adula  soleniformis  panamensis  Olsson,  1961. 
Delete.  Becomes  a synonym  of  A.  soleniformis 
(Orbigny,  1846)  [147]  (Bernard,  1983a). 

Genus  Botula  Morch,  1853 
Moved  from  subfamily  Modiolinae  (Wilson  & 
Tait,  1984). 

155  Botula  fusca  (Gmelin,  1791).  Synonym:  Botula 
cylista  Berry,  1959.  Distribution  1°S-23°N, 
including  the  Atlantic  (Bernard,  1983a). 
Holotype  of  B.  cylista  figured  (Hertz,  1984). 
Add  synonyms:  Modiola  cinnamomea  Lamarck, 
1819;  Modiola  silicula  Lamarck,  1819;  Modiole 
favanni  Potiez  & Michaud,  1844;  Lithodomus 
projectans  Tate,  1892;  Botula  hawaiensis  Dali, 
Bartsch  & Rehder,  1938;  Botula  laysana  Dali, 
Bartsch  & Rehder,  1938;  Botulopa  silicula  infra 
Iredale,  1939.  Anatomy  and  holotypes  of 
several  of  the  synonyms  figured.  Length:  29 
mm.  The  single  species  in  the  genus  is 
widespread  in  tropical  and  subtropical  Indian, 
Pacific  and  western  Atlantic  oceans.  Bores  in 
dead  corals,  coral  rocks  and  other  calcareous 
rocks.  Depth:  intertidal  zone  to  532  m (Wilson 
& Tait,  1984). 

Genus  Leiosolenus  Carpenter,  1856 
Raised  to  genus  (Wilson  & Tait,  1984). 

141  Leiosolenus  laevigata  (Quoy  & Gaimard,  1835). 
Synonym:  Lithophaga  hancocki  Soot-Ryen,  1955. 
Found  only  in  living  coral.  Distribution:  Islas 
GaHpagos;  Indonesia;  Australia;  Maidive 


Islands;  Red  Sea  (Kleemann,  1980).  Include 
L’ile  Clipperton  (France),  in  distribution 
(Bernard,  1983a).  Occurrence  in  the  Islas 
GaHpagos  doubtful  (Finet,  1985). 

142  Leiosoleus  spatiosa  (Carpenter,  1857).  Length: 
65  mm  (Draper,  1987). 

Subfamily  MODIOLINAE 
Genus  Modiolus  Lamarck,  1799 
Subgenus  Modiolus,  s.s. 

151  Modiolus  (M.)  americanus  (Leach,  1815). 
Synonyms:  Modiolus  tulipa  Lamarck,  1819;  M. 
pseudotulipus  Olsson,  1961.  Distribution:  Gulf 
of  California,  Mexico,  to  Peru;  South  Carolina 
to  Brazil;  Bermuda  (Abbott,  1974).  Depth: 
intertidal  zone  to  20  m (Bernard,  1983a). 

149  Modiolus  (M.)  capax  (Conrad,  1037).  Add 
synonym:  Mytilus  splendens  Dunker,  1857. 
Include  the  Islas  Galdpagos,  Ecuador,  in 
distribution  (Bernard,  1983a).  Length:  188  mm 
(Draper,  1987). 

— Modiolus  (M.)  neglectus  Soot-Ryen,  1955. 
Distribution:  23°N-37°N.  Depth:  15  to  110  m 
(Bernard,  1983a). 

152  Modiolus  (M.)  rectus  (Conrad,  1837). 

Distribution:  Vancouver  Island,  British 

Columbia,  Canada,  to  the  Gulf  of  California, 
Mexico  (McLean,  1978).  Extend  distribution 
north  to  Bahia  San  Luis  Gonzaga,  Baja 
California,  Mexico  (Mulliner,  1984).  Synonym: 
Modiolus  pacificus  Olsson,  1961.  Distribution 
5°S-35°N,  including  the  Islas  GaHpagos, 
Ecuador  (Bernard,  1983a).  Occurrence  in  the 
Islas  GaHpagos,  Ecuador,  doubtful  (Finet, 
1985).  Length:  213  mm  (Draper,  1987). 

Genus  Amygdalum  Megerle  von  Miihlfeld,  1811 

154  Amygdalum  pallidulum  (Dali,  1916). 
Distribution:  28°N-37°N  (Bernard,  1983a). 
Length:  22.6  mm  (Draper,  1987). 

Genus  Bent  ho  mod w lus  Dell,  1987 

— Benthomodiolus  abyssicola  (Knudsen,  1970). 

Length:  17.2  mm.  Anatomy  figured. 

Distribution:  Gulf  of  Panama.  Depth:  3270- 
3670  m (Knudsen,  1970).  Holotype  figured 
(Kenk  & Wilson,  1985).  Genus  changed  from 
Modiolus.  Foot  muscle  mass  figured  (Dell, 
1987). 
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Genus  Dacrydium  Torell,  1859 
Subgenus  Dacrydium,  s.  s. 

— Dacrydium  (D.)  panamensis  Knudsen,  1970. 
Length:  5 mm.  Distribution:  Acapulco, 
Guerrero,  Mexico,  to  the  Gulf  of  Panama. 
Depth:  3270  to  3670  m (Knudsen,  1970). 

Subgenus  Quendreda  Iredale,  1936 

— Dacrydium  (Q.)  eleganiulum  Soot-Ryen,  1955. 
Length:  2.4  mm.  Redondo  Beach,  California, 
to  the  Islas  Galdpagos,  Ecuador,  in  25  to  200 
m (Soot-Ryen,  1955).  Distribution:  28°N-34°N 
(Bernard,  1983a).  Finet  (1985)  states  that 
occurrence  in  the  Islas  Galdpagos  is  doubtful, 
but  the  type  locality  is  Bahia  de  Gardner,  Islas 
Galdpagos. 

Subfamily  BATHYMODIOLINAE 
Kenk  & Wilson,  1985 

Genus  Bathymodiolus  Kenk  & Wilson,  1985 

— Bathymodiolus  thermophilus  Kenk  & Wilson, 
1985.  Length:  149.5  mm.  GaHpagos  Rift 
thermal  vents.  Depth:  2495  m (Kenk  & 
Wilson,  1985). 

Superorder  PTERIOMORPHIA  Beurlen,  1944 
Order  PTERIOIDA  Newell,  1965 
Suborder  PINNINA  Waller,  1978 
Superfamily  PINNACEA 
Family  PINNIDAE 
Genus  Pinna  Linneaus,  1758 

156  Pinna  rugosa  Sowerby,  1835.  Add  L’ile 
Clipperton,  (France),  and  south  to  Salinas, 
Ecuador,  to  distribution  (Salvat  & Salvat, 
1972).  Add  Islas  GaHpagos,  Ecuador,  to 
distribution  (Finet,  1987).  Extend  distribution 
north  to  near  the  head  of  the  Gulf  of 
California  at  San  Felipe,  Baja  California, 
Mexico  (Gemmell,  Myers  & Hertz,  1987). 

Genus  Atrina  Gray,  1842 

157  Atrina  maura  (Sowerby,  1835).  Add  synonym: 
?Pinna  cumingii  Hanley,  1858  (Keen  & Coan, 
1975).  Length:  422  mm  (Draper,  1987). 

158  Atrina  oldroydii  Dali,  1901.  Length:  231  mm 
(Draper,  1987). 


160  Atrina  tuberculosa  (Sowerby,  1835).  Considered 
a synonym  of  Atrina  maura  (Sowerby,  1835)  by 
some  authors,  notably  Winckworth  and 
Fischer-Piette  (Keen  & Coan,  1975).  Bernard 
(1983a)  treats  A.  tuberculosa  as  a valid  species 
with  a distribution  from  5°S  to  28°N,  including 
the  Islas  GaHpagos,  Ecuador. 

Genus  Streptopinna  von  Martens,  1880 

— Streptopinna  saccata  (Linnaeus,  1758). 
Synonym:  Pinna  nuttalli  Conrad,  1837.  Height: 
235  m.  Distribution:  throughout  the  Indo- 
West  Pacific.  Depth:  1-2  m (Kay,  1979). 
Extend  distribution  to  Isla  del  Coco,  Costa 
Rica.  Also  found  from  East  Africa  to  eastern 
Polynesia  (Shasky,  1987). 

Suborder  PTERIINA  Newell,  1965 
Superfamily  PTERIACEA 
Family  PTERIIDAE 
Genus  Pteria  Scopoli,  1777 

161  Pteria  sterna  (Gould,  1851).  Depth  to  90  m 
(Cruz-P.,  1977).  Add  synonyms:  Avicula  eximia 
Reeve,  1857;  A.  libella  Reeve,  1857;  Pteria 
rositae  Hertlein,  1928.  Delete  Pteria  viridizona 
Dali,  1916,  as  a synonym.  Distribution: 
5°S-30°N  (Bernard,  1983a).  Include  the  Islas 
GaMpagos,  Ecuador,  in  distribution  (Finet, 
1985).  Length:  152  mm  (Wagner  & Abbott, 
1990). 

Genus  Pinctada  Roding,  1798 

162  Pinctada  mazatlanica  (Hanley,  1856).  Add  L’ile 
Clipperton,  (France),  and  the  Islas  Galdpagos, 
Ecuador,  to  distribution  (Bernard,  1983a). 
Length:  180  mm  (Draper,  1987). 

Family  ISOGNOMONIDAE 
Genus  Isognomon 
Lightfoot,  1786,  ex  Solander  MS 
Subgenus  Melina  Retzius,  1788 
The  subgenus  Isognomon,  s.  s.,  is  malleiform 
and  occurs  only  in  the  Indo-Pacific.  There  has 
been  confusion  about  the  type  species  of 
Isognomon  (Coan,  pers.  comm.,  1990). 

163  Isognomon  (M.)  janus  Carpenter,  1857.  Hinge 
and  exterior  of  valve  figured.  Extend 
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distribution  north  to  San  Diego,  California 
(Myers  & D’Attilio,  1979).  Length:  63.8  mm 
(Draper,  1987). 

— Isognomon  (M.)  incisus  (Conrad,  1837).  Extend 
distribution  to  Isla  del  Coco,  Costa  Rica 
(Shasky,  1986a).  Figured  (Shasky,  1986b). 

164  Isognomon  (M.)  recognitus  (Mabille,  1895). 
Reported  from  Isla  del  Coco,  Costa  Rica,  as 
Isognomon  ”quadrangularis " by  Emerson  (1978). 
As  I.  quadratus  (Anton,  1837).  Distribution: 
2°S-26°N,  including  the  Islas  Galapagos, 
Ecuador  (Bernard,  1983a).  Synonym: 
Isognomon  quadratus  (Anton,  1837),  non 
Sowerby,  1835  (Coan,  pers.  comm.,  1991). 

Family  MALLEIDAE 
Genus  Malleus  Lamarck,  1799 
Subgenus  Malvufundus  Gregorio,  1885 

165  Malleus  (M.)  regulus  (Forskal,  1775). 
Synonyms:  Malleus  rufipunctatus  Reeve,  1858; 
Vulsella  nuttalli  Conrad,  1837;  Avicula  candeana 
Orbigny,  1846;  Malleus  tigrinus  Reeve,  1858;  M. 
panamensis  Morch,  1861;  M.  obvolutus  Folin, 
1867.  Cosmopolitan  in  warm  water  9°N-23°N 
(Bernard,  1983a).  Include  Isla  del  Coco,  Costa 
Rica,  in  distribution  (Shasky,  1986a).  Include 
the  Islas  GaHpagos,  Ecuador,  in  distribution 
(Finet,  1985).  Figured  (Shasky,  1986b). 

Order  OSTREOIDA  F6russac,  1822 
Suborder  OSTREINA  F6russac,  1822 
Superfamily  OSTREACEA 
Classification  follows  Harry  (1985).  Complete 
synonymies  for  species  were  not  given  by 
Harry.  Morphological  and  anatomical  keys  to 
the  oysters  of  Mexico  (Castillo  Rodriguez  & 
Garcia-Cubas,  1987). 

Family  GRYPHAEIDAE  Vyalov,  1936 
Subfamily  PYCNODONTEINAE 
Stenzel,  1959 

Tribe  HYOTISSINI  Harry,  1985 
Genus  Hyotissa  Stenzel,  1971 

171  Hyotissa  hyotis  Linnaeus,  1758.  Synonym: 
Ostrea  fisheri  (Dali,  1914)  and  numerous  junior 
synonyms  in  the  west  Indo-Pacific  populations. 
Distribution:  Panamic  Province;  west  Pacific 
(Harry,  1985).  Distribution:  Gulf  of  California, 


Mexico,  to  Ecuador  and  the  Islas  Galapagos; 
east  Africa  and  Madagascar  to  southern  Japan 
(Moore,  1987).  Length:  211.6  mm  (Wagner  & 
Abbott,  1988). 

Genus  Parahyotissa  Harry,  1985 
Subgenus  Pliohyotissa  Harry,  1985 

— Parahyotissa  (P.)  quercinus  (Sowerby,  1871). 
Figured  (Harry  1985).  Original  description  and 
figures  from  Sowerby,  good  photos. 
Distribution:  San  Felipe,  Baja  California,  south 
on  the  west  side  of  the  Gulf  of  California  to 
Cabo  San  Lucas,  Baja  California  Sur;  Puerto 
Vallarta,  Jalisco;  Manzanillo,  Colima,  on  the 
mainland  of  Mexico  (Gemmell,  Hertz  & 
Myers,  1985). 

Family  OSTREIDAE 
Subfamily  LOPHINAE  Vyalov,  1936 
Tribe  LOPHINI  Vyalov,  1936  (Harry,  1985) 
Genus  Dendostrea  Swainson,  1835 

— Dendostrea  folium  (Linneaus,  1758).  Synonyms: 
Mytilus  frons  Linneaus,  1758;  M.  cristagalli 
Linneaus,  1758;  Ostra  serra  Dali,  1914,  non 
Lamarck,  1899;  O.  dalli  Lamy,  1930;  O. 
(Pretostrea)  bresia  Iredale,  1939.  Circumtropic, 
including  Bahia  de  Panama  (Bernard  1983a). 
Extend  distribution  to  Isla  del  Coco,  Costa 
Rica,  and  Cabo  Pulmo,  Baja  California  Sur, 
Mexico.  Figured  (Shasky,  1986b). 

— Dendostrea  mexicanum  (Sowerby,  1871). 

Distribution:  coast  of  Baja  California,  Mexico. 
Found  in  shallow  subtidal  zones,  on 
gorgonians,  and  stony  corals  (Harry,  1985). 

Tribe  MYRAKEENINI  Harry,  1985 
Genus  Myrakeena  Harry,  1985 

167  Myrakeena  angelica  (Rochebrune,  1895). 

Extend  distribution  south  to  Pimentel,  Peru 
(Pena,  1971).  Figured.  Distribution  limited  to 
the  Gulf  of  California,  Mexico.  Low  tide  zone 
and  slightly  deeper  (Harry,  1985).  Extend 
distribution  north  to  San  Felipe,  Baja 
California,  Mexico  (Gemmell,  Myers  & Hertz, 
1987). 
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Subfamily  OSTREINAE  Rafinesque,  1815 

Tribe  OSTREINI  Rafinesque,  1815 
(Harry,  1985) 

Genus  Ostrea  Linnaeus,  1758 

175  Ostrea  tubulifera  Dali,  1914.  Delete.  Probably 
not  a valid  Panamic  species;  type  may  be  from 
another  province  (Bernard,  1983a). 

Genus  Ostreola  Monterosato,  1884 

169  Ostreola  conchaphila  (Carpenter,  1857).  As 
Ostrea  lurida  Carpenter,  1864.  Synonyms: 
Ostrea  lurida  laticaudata  Carpenter,  1864,  ex 
Nuttall  MS;  O.  1.  rufoides  Carpenter,  1864;  O. 
1.  expansa  Carpenter,  1864,  non  Sowerby,  1819 
(Bernard,  1983a).  Synonym:  Ostrea  lurida 
Carpenter,  1864.  Distribution:  Alaska  to 

Panama.  Shallow  subtidal  zone  to  a few  meters 
depth  (Harry,  1985).  Depth:  100  m (F.  & L. 
Poorman,  1988). 

Tribe  UNDULOSTREINI  Harry,  1985 
Genus  Undulostrea  Harry,  1985 

173  Undulostrea  megodon  (Hanley,  1846).  Add 
synonyms:  Ostrea  gallus  Valenciennes,  1846; 
O.  cerrosensis  Gabb,  1866  (Keen  & Coan, 
1975).  Distribution:  Laguna  San  Ignacio,  west 
coast  of  Baja  California  Sur,  Mexico;  Gulf  of 
California  to  Peru.  Low  intertidal  to  several 
meters  depth:  attached  to  shells  (Harry,  1985). 
Length:  100.6  mm  (Draper,  1987). 

Tribe  STRIOSTREINI  Harry,  1985 
Genus  Saccostrea  Dolfuss  & Dautzenberg,  1920 

174  Saccostrea  palmula  (Carpenter,  1857).  Include 
Isla  Cocos,  Costa  Rica,  in  distribution  (Bakus, 
1975).  Distribution:  Laguna  San  Ignacio,  west 
coast  of  Baja  California  Sur,  Mexico,  to 
Panama  and  the  Islas  GaHpagos,  Ecuador. 
Intertidal,  attached  to  mangroves  or  rocks 
(Harry,  1985).  Include  Isla  del  Coco,  Costa 
Rica,  in  distribution  (Montoya,  1983). 

Genus  Striostrea  Vyalov,  1936 
Subgenus  Striostrea,  s.  s. 

172  Striostrea  (S.)  prismatica  (Gray,  1825). 
Synonym:  Ostrea  puelchana  Orbigny,  auctt.,  non 


Orbigny,  1841;  O.  irridescens  Hanley,  1854; 
Ostrea  virginica  califomica  Marcou,  1858 
(Bernard,  1983a).  Subtidal  zone,  attached  to 
non-calcareous  rock  (Harry,  1985).  Include  Isla 
del  Coco,  Costa  Rica,  in  distribution  (Montoya, 
1983). 

Tribe  CRASSOSTREINI 
Torigoe,  1981  (Harry,  1985) 

Genus  Crassostrea  Sacco,  1897 

168  Crassostrea  columbiensis  (Hanley,  1846). 
Synonym:  Ostrea  tulipa  Sowerby,  1871  (Bernard, 
1983a).  Synonym:  Ostrea  corteziensis  Hertlein, 
1951  [170].  Distribution:  Gulf  of  California  to 
Ecuador  (Harry,  1985). 

170  Crassostrea  corteziensis  (Hertlein,  1951). 
Delete.  Becomes  synonym  of  Crassostrea 
columbiensis  (Hanley,  1846)  [168]  (Harry, 
1985). 

Superfamily  DIMYACEA  P.  Fischer,  1886 
Family  DIMYIDAE 
Genus  Dimya  Rouault,  1850 

205  Dimya  califomiana  Berry,  1936.  Redescription. 
Hinge  figured  (Myers  & D’Attilio,  1980). 

Superfamily  PLICATULACEA  Watson,  1930 
Family  PLICATULIDAE 
Genus  Plicatula  Lamarck,  1801 

206  Plicatula  anomioides  Keen,  1958.  Extend 

distribution  south  to  La  Libertad,  El  Salvador 
(Hernandez,  1979). 

207  Plicatula  inezana  Durham,  1950.  Extend 

distribution  north  to  near  Santa  Rosalia,  Baja 
California  Sur,  Mexico  (Draper,  1972).  Extend 
distribution  north  to  Bahia  de  los  Angeles, 
Baja  California,  Mexico  (F.  & L.  Poorman, 
1978).  Depth:  45  to  140  m (Bernard,  1983a). 
Length:  52.1  mm  (Draper,  1987).  Extend 
distribution  across  the  Gulf  of  California  to 
Bahia  San  Carlos,  Sonora,  Mexico  (F.  & L. 
Poorman,  1988).  Extend  distribution  south  to 
Bahia  Cocos,  Costa  Rica  (Skoglund,  1990a). 

208  Plicatula  penicillata  Carpenter,  1857.  Extend 
distribution  north  to  near  Santa  Rosalia,  Baja 
California  Sur,  Mexico  (Draper,  1972). 
Intertidal  zone.  Include  the  Islas  Galdpagos, 
Ecuador,  in  distribution  (Bernard,  1983a). 
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Extend  distribution  north  to  Bahia  de  los 
Angeles,  Baja  California,  Mexico  (F.  & L. 
Poorman,  1978).  Extend  distribution  across 
the  Gulf  of  California  to  Bahia  San  Carlos, 
Sonora,  Mexico.  Depth:  20  to  80  m (F.  & L. 
Poorman,  1988). 

209  Plicatula  spondylopsis  Rochebrune,  1895. 
Include  the  Islas  Galdpagos,  Ecuador,  in 
distribution  (Bernard,  1983a). 

Suborder  PECTINNA  Waller,  1978 
Superfamily  PECTINACEA 
Family  PECTIN  ID  AE 
Genus  Argopecten  Monterosato,  1889 
As  a subgenus  of  Chlamys  (Hertlein  & Grant, 
1972).  As  a genus  (Abbott,  1974;  Bernard, 
1983a). 

182  Argopecten  circularis  (Sowerby,  1835).  Add 
synonyms:  Pecten  pomatia  Valenciennes,  1846; 
P.  ventricosus  aequisulcatus  Carpenter,  1864;  P. 
(Plagioctenium)  subventricosus  Dali,  1898;  P. 
compactus  Dali,  1898;  P.  newsomi  Arnold,  1903. 
Include  the  Islas  Galdpagos,  Ecuador,  in 
distribution  (Bernard,  1983a).  Length:  106  mm 
(Wagner  & Abbott,  1990). 

Genus  Chlamys  Roding,  1798 
Subgenus  Chlamys,  s.  s. 

— Chlamys  (C.)  incantata  Hertlein,  1972.  Height: 
45  mm.  Islas  Galdpagos,  Ecuador.  Depth:  200 
m (Hertlein,  1972). 

183  Chlamys  (C.)  lowei  (Hertlein,  1935).  Height: 
22.9  mm  (Draper,  1987). 

Genus  Crassadoma  Bernard,  1986 

— Crassadoma  gigantea  (Gray,  1825).  Synonyms: 

Hinnita  poulsoni  Conrad,  1834;  Pecten 
( Chlamys ) multirugosus  Gale,  1928. 
Distribution:  Aleutian  Islands  to  Bahia 

Magdalena,  Baja  California  Sur,  Mexico. 
Depth:  high  tide  zone  to  55  m (Hertlein  & 
Grant,  1972).  As  Hinnites  multirugosus  (Gale, 
1928)  with  H.  giganteus  Gray,  1825,  as  a 
synonym  (Abbott,  1974).  Pecten  ( Chlamys ) 
multirugosus  Gale,  1928,  is  a junior  synonym  of 
Hinnites  giganteus  (Gray,  1825)  (Roth  & Coan, 
1978).  Synonyms:  H.  crassa  Conrad,  1857;  P. 
(C.)  multirugosus  crassiplicatus  Gale,  1928; 


Hinnites  benedicti  Adegoke,  1969.  Distribution: 
25°N-60°N.  Depth:  intertidal  zone  to  80  m 
(Bernard,  1983a).  Genus  changed  from 
Hinnites  by  Bernard  (1986).  Length:  233  mm 
(Wagner  & Abbott,  1990). 

Genus  Cyclopecten  Verrill,  1897 
Subgenus  Cyclopecten,  s.  1. 

— Cyclopecten  bistriatus  (Dali,  1916).  Distribution: 
23°N-46°N.  Depth:  1100  to  1160  m (Bernard, 
1983a). 

187  Cyclopecten  exquisitus  Grau,  1959.  Include  Isla 
del  Coco,  Costa  Rica,  in  distribution  (Montoya, 
1983). 

— Cyclopecten  graui  Knudsen,  1970.  Length:  18 
mm.  Known  only  from  Bahia  de  Panama. 
Depth:  3270  to  3670  m (Knudsen,  1970). 

188  Cyclopecten  incongruus  (Dali,  1916).  Delete. 
Known  only  from  the  holotype  from  Isla 
Cedros  (29°N),  which  is  north  of  the  Panamic 
Province  (Bernard,  1983a). 

190  Cyclopecten  pemomus  (Hertlein,  1935).  Include 
the  Islas  GaHpagos,  Ecuador,  in  distribution 
(Grau,  1959).  Depth:  2 to  1720  m (Hertlein  & 
Grant,  1972). 

191  Cyclopecten  polyleptus  (Dali,  1908).  Genus 
changed  from  Delectopecten.  Distribution: 
0-52°S.  Depth:  550  to  650  m (Bernard,  1983a). 
Extend  distribution  north  to  Bahia  San  Carlos, 
Sonora,  Mexico.  Depth  to  35  m (F.  & L. 
Poorman,  1988). 

Genus  Delectopecten  Stewart,  1930 

191  Delectopecten  polyleptus  (Dali,  1908).  Delete 
here.  Genus  changed.  See  Cyclopecten. 

192  Delectopecten  randolphi  (Dali,  1897). 
Synonyms:  Pecten  whiteavesi  Orcutt,  1915,  nom. 
nud.;  P.  (Pseudamussium)  randolphi 
tillamookensis  Arnold,  1906;  P. 
(Pseudamussium)  arces  Dali,  1913  (Bernard, 
1983a). 

193  Delectopecten  vitreus  (Gmelin,  1791).  As 
Cyclopecten.  Delete.  Distribution  (10°S-52°S) 
is  not  within  the  Panamic  Province  (Bernard, 
1983a). 

Genus  Flabellipecten  Sacco,  1897 
Raised  from  subgenus  (Woodring,  1982; 
Moore,  1984). 
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176  Flabellipecten  berryi  (Bernard,  1983).  Primary 
homonym  of  Pecten  berryi  Stephenson,  1923 
(Coan,  pers.  comm.,  1991).  Synonym:  Pecten 
lunaris  Berry,  1963,  non  Romer,  1839. 
Preoccupied  (Bernard  1983a).  Holotype  of  P. 
lunaris  figured  (Hertz,  1984).  Extend 
distribution  south  to  Nicaragua  (Montoya, 
L6pez  & L6pez,  1987).  Depth:  100  m (F.  & 
L.  Poorman,  1988). 

— Flabellipecten  diegensis  (Dali,  1898).  Diameter: 
100  mm.  Depth:  30  m.  Distribution:  Bodega 
Bay,  California,  to  Cabo  San  Lucas,  Baja 
California  Sur,  Mexico  (McLean,  1978). 
Distribution:  23°N-38°N.  Depth:  10  to  375  m 
(Bernard,  1983a). 

177  Flabellipecten  sericeus  Hinds,  1845.  Include  Isla 
del  Coco,  Costa  Rica,  in  distribution  (Montoya, 
1983).  Length:  108  mm  (Draper,  1987). 
Depth:  183  m (Skoglund,  1988). 

Genus  Hyalopecten  Verrill,  1897 
Raised  from  subgenus  (Bernard,  1983a). 

— Hyalopecten  neoceanicus  (Dali,  1908).  Height: 
12  mm.  Holotype  figured.  Islas  GaHpagos, 
Ecuador  (Grau,  1959).  Distribution:  Bahia  de 
Panama  to  the  Islas  GaHpagos,  Ecuador. 
Depth:  3270  to  3670  m (Knudsen,  1970). 
Genus  changed  from  Pecten  (Pseudamussium) 
(Bernard,  1983a). 

Genus  Leptopecten  Verrill,  1897 
Subgenus  Leptopecten,  s.  s. 

195  Leptopecten  (L.)  biolleyi  (Hertlein  & Strong, 
1946).  Regarded  as  a subspecies  of 
Leptopecten  velero  (Hertlein,  1935)  [199]  (Cruz- 
P.,  1977)  and  as  a full  species  (Bernard,  1983a). 

196  Leptopecten  (L.)  camerella  (Berry,  1968). 
Holotype  figured  (Hertz,  1984). 

197  Leptopecten  (L.)  euterpes  (Berry,  1957). 
Holotype  figured  (Hertz,  1984). 

— Leptopecten  (L.)  latiaurata  (Conrad,  1837). 

Range:  Point  Reyes,  California,  to  Cabo  San 
Lucas,  Baja  California  Sur,  Mexico.  Depth: 
subtidal  to  229  m (Hertlein  & Grant,  1972). 
Genus  changed  from  Chlamys.  Synonyms: 

Pecten  latiauritus,  nom.  van.,  auctt:,  P. 
monotimeris  Conrad,  1837;  P.  tunica  Philippi, 
1844;  P.  latiauritus  fucicolus  Dali,  1898;  P. 
( Chlamys ) latiauritus  fragilis  Arnold,  1903,  non 


P.  fragilis  DeFrance,  1825;  P.  (Chlamys) 
latiauritus  bellilamellatus  Arnold,  1903;  P. 
( Chlamys ) latiaurtius  cerritensis  Arnold,  1906; 
P.  ( Chlamys ) latiauritus  delosi  Arnold,  1906. 
Range  23°N-38°N  (Bernard,  1983a). 

198  Leptopecten  (L.)  palmeri  (Dali,  1897).  Depth: 
100  m (F.  & L.  Poorman,  1988).  Length:  71 
mm  (Wagner  & Abbott,  1990). 

199  Leptopecten  (L.)  velero  (Hertlein  & Strong, 
1946).  Extend  distribution  across  the  Gulf  of 
California  to  Bahia  San  Carlos,  Sonora, 
Mexico.  Depth:  100  m (F.  & L.  Poorman, 
1988). 

Genus  Nodipecten  Dali,  1898 
Raised  from  subgenus  (Woodring,  1982; 
Moore,  1984). 

201  Nodipecten  magnificus  (Sowerby,  1835). 
Restricted  to  the  Islas  Galapagos,  Ecuador;  not 
found  on  the  mainland  (Keen  & Coan,  1975). 
Length:  206  mm  (Wagner  & Abbott,  1990). 

202  Nodipecten  subnodosus  (Sowerby,  1835). 
Include  Isla  del  Coco,  Costa  Rica,  in 
distribution  (Montoya,  1983).  Add  synonym: 
Pecten  (Lyropecten)  pitteri  Dali,  1912.  Depth: 
intertidal  zone  to  110  m (Bernard,  1983a). 
Include  the  Islas  GaHpagos,  Ecuador,  in 
distribution  (Finet,  1985).  Distribution  con- 
firmed to  Bahia  San  Carlos,  Sonora,  Mexico 
(F.  & L.  Poorman,  1988).  Extend  distribution 
north  to  Isla  Cedros,  Mexico  (McPeak,  1988). 
Length:  224  mm  (Wagner  & Abbott,  1990). 

Genus  Oppenheimopecten  Von  Teppner,  1922 
Raised  from  subgenus  (Moore,  1984). 

179  Oppenheimopecten  hancocki  (Grau,  1959). 

Extend  distribution  south  to  the  Islas 
Galdpagos,  Ecuador  (Finet,  1985). 

180  Oppenheimopecten  perulus  (Olsson,  1961). 

Extend  distribution  north  to  Nicaragua 
(Montoya,  L6pez  & L6pez,  1987).  Length: 
36.6  mm  (Wagner  & Abbott,  1990). 

181  Oppenheimopecten  vogdesi  (Arnold,  1906). 

Distribution:  1°S-28°N  (Bernard,  1983a). 

Length:  111  mm  (Wagner  & Abbott,  1990). 

Genus  Pacipecten  Olsson,  1961 
Raised  from  subgenus  (Moore,  1984). 
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200  Pacipecten  tumbezensis  (Orbigny,  1846).  Length: 
45  mm  (Draper,  1987). 

Genus  Pseudamussium  Morch,  1853 
Subgenus  Peplum  Bucquoy,  Dautzenberg  & 
Dollfus,  1888 

204  Pseudamussium  (P.)  fasciculatum  (Hinds,  1845). 
Extend  distribution  north  to  Bahia  San  Carlos, 
Sonora,  Mexico  (F.  & L.  Poorman,  1988). 

Family  PROPEAMUSSIIDAE  Abbott,  1954 
Used  by  Waller  (1971) 

Genus  Propeamussium  Gregorio,  1884 

203  Propeamussium  meridioale  (Smith,  1885). 
Synonyom:  Amusium  (P.)  malpelonium  Dali, 
1908.  Length:  17  mm.  Distribution:  Gulf  of 
Panama;  Pacific,  Antarctic,  and  Indian  Oceans. 
Depth:  1900-4820  m (Knudsen,  1970). 

Family  SPONDYLIDAE 
Genus  Spondylus  Linnaeus,  1758 

210  Spondylus  calcifer  Carpenter,  1857.  Include  Isla 
del  Coco,  Costa  Rica,  in  distribution  (Bakus, 
1975).  Depth:  2 to  55  m (Bernard,  1983a). 
Length:  267  mm  (Wagner  & Abbott,  1990). 

— Spondylus  linguaefelis  Sowerby,  1847.  Synonym: 
Spondylus  gloriosus  Dali,  Bartsch  & Rehder, 
1938;  5.  mimus  Dali,  Bartsch  & Rehder,  1938; 
5.  kuaiensis  Dali,  Bartsch  & Rehder,  1938  (Kay, 
1979).  Lamprell  (1987)  gives  the  distribution 
as  the  Solomon  Islands,  Hawaii,  Philippine 
Islands  and  Australia,  but  fails  to  cite  the  L’ile 
Clipperton  distribution. 

— Spondylus  nicobaricus  Schreibers,  1793.  Extend 
distribution  to  Isla  del  Coco,  Costa  Rica 
(Shasky,  1983).  Synonyms:  5.  hystrix  Roding, 
1798;  S.  radians  Lamarck,  1819;  5.  aculeatus 
Broderip,  1833;  5.  ciliatus  Sowerby,  1847;  5. 
coccineus  Sowerby  & Reeve,  1847;  S. 
serratissimus  Dali,  Bartsch  & Rehder,  1938;  5. 
lindea  Iredale,  1939;  5.  percea  Iredale,  1939;. 
Distribution:  Australia;  Comoros;  Madagascar; 
Hawaii;  Mauritius;  Philippines;  Solomon  Islands 
(Lamprell,  1987). 

211  Spondylus  princeps  Broderip,  1833,  non 
Schreibers,  1793.  Preoccupied  (Coan,  pers. 
comm.,  1991)  Include  L’ile  Clipperton 
(France),  in  distribution  (Perrin,  1977).  Depth: 


21  to  41  m (Shasky,  1980).  Add  synonyms: 
Spondylus  unicolor  Sowerby,  1847  [212];  5. 
limbatus  Sowerby,  1847.  Distribution: 
5°S-28°N.  Depth:  2 to  40  m (Bernard,  1983a). 
Synonym:  S.  victoriae  Sowerby  of  Durham, 
1950,  non  Sowerby,  1859  (Moore,  1987). 
Length:  202  mm  (Draper,  1987). 

— Spondylus  tenebrosus  Reeve,  1856.  Synonym: 
Spondylus  hawaiensis  Dali,  Bartsch  & Rehder, 
1938.  Recorded  from  L’lle  Clipperton, 
(France)  (Emerson,  1978).  Distribution:  10°N 
(L’ile  Clipperton);  western  Pacific,  intertidal 
zone  (Bernard,  1983a). 

212  Spondylus  princeps  unicolor  Sowerby,  1847. 
Delete.  Becomes  a synonym  of  S.  princeps 
Broderip,  1833  [211]  (Bernard,  1983a). 

213  Spondylus  ursipes  Berry,  1959.  Abbott  (1974) 
regarded  5.  ursipes  as  a synonym  of  S.  calcifer 
Carpenter,  1857.  A valid  species.  Distribution: 
27°N-31°N,  10  to  25  m (Bernard,  1983a). 
Holotype  figured  (Hertz,  1984).  Height:  152.5 
mm  (Wagner  & Abbott,  1990). 

— Spondylus  victoriae  (Sowerby,  1859). 
Distribution:  26°N-30°N.  Depth:  10  to  40  m 
(Bernard,  1983a).  Delete.  IGiown  only  from 
northwestern  Australia  and  the  Northern 
Territory  (Lamprell,  1987). 

Order  LIMOIDA  Waller,  1978 
Superfamily  LIMACEA 
Family  LIMIDAE 
Genus  Lima  Bruguidre,  1797 
Subgenus  Lima,  s.  s. 

214  Lima  (L.)  tetrica  Gould,  1851.  Include  the 
Islas  Galapagos,  Ecuador,  in  distribution 
(Bernard,  1983a).  Length:  74.3  mm  (Draper, 
1987).  Depth:  intertidal  zone  to  35  m (F.  & 
L.  Poorman,  1988). 

Genus  Acesta  H.  & A.  Adams,  1858 
Raised  from  subgenus  (Bernard,  1983a;  Moore, 
1987). 

Subgenus  Acesta,  s.  s. 

216  Acesta  (A.)  diomedae  (Dali,  1908).  Genus 
changed  from  Lima  (Bernard,  1983a). 

215  Acesta  (A.)  patagonica  (Dali,  1902).  Synonym: 
Lima  agassizii  Dali,  1902.  Genus  changed  from 
Lima.  Distribution:  14°S-53°S  except  for  a 
single  valve  from  Bahia  de  Panama  which 
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Bernard  (1983a)  states  is  probably  a misplaced 
specimen. 

Genus  Limaria  Link,  1807 
Raised  from  subgenus.  Synonyms: 

Submantellum  Olsson  & Harbison,  1953; 
Promantellum  Iredale,  1939  (Vokes,  1973). 
Subgenus  Limaria,  s.  s. 

217  Limaria  (L.)  hemphilli  (Hertlein  & Strong, 
1946).  Extend  distribution  south  to  Tumbes, 
Peru  (Pena,  1971).  Shell  figured  (Gemmell, 
Myers  & Hertz,  1981).  Length:  37  mm 
(Draper,  1987). 

220  Limaria  (L.)  orbignyi  (Lamy,  1930).  Shell 
figured  (Gemmell,  Myers  & Hertz,  1981). 
Include  the  Islas  GaHpagos,  Ecuador,  in 
distribution  (Bernard,  1983a).  Length:  32.2 
mm  (Draper,  1987). 

219  Limaria  (L.)  pacifica  (Orbigny,  1846).  Include 
the  Islas  GaHpagos,  Ecuador,  in  distribution 
(Bernard,  1983a).  Length:  32.5  mm  (Draper, 
1987). 

Genus  Limatula  Wood,  1839 
Raised  from  subgenus  (Abbott,  1974). 

218  Limatula  similaris  (Dali,  1908).  Distribution: 
9°S-28°N  (Bernard,  1983a).  Extend  distribution 
across  Gulf  of  California  to  Bahia  San  Carlos, 
Sonora,  Mexico  (F.  & L.  Poorman,  1988). 

Superfamily  ANOMIACEA 
Family  ANOMI1DAE 
Genus  Anomia  Linneaus,  1758 
Subgenus  Anomia,  s.  s. 

221  Anomia  (A.)  adamas  Gray,  1850.  Extend 
distribution  south  to  Pimentel,  Peru  (Pena, 
1971).  Depth:  intertidal  zone  to  35  m (F.  & 
L.  Poorman,  1988). 

222  Anomia  (A.)  fidenas  Gray,  1850.  Distribution: 
9°N-25°N  (Bernard,  1983a). 

223  Anomia  (A.)  peruviana  Orbigny,  1846.  Add 
synonyms:  ?Anomia  laqueata  Reeve,  1859;  A. 
limatula  Dali,  1878.  Add  L’ile  Clipperton 
(France),  and  the  Islas  GaHpagos,  Ecuador,  to 
distribution.  Depth:  intertidal  zone  to  130  m 
(Bernard,  1983a).  Length:  84.4  mm  (Draper, 
1987). 


Genus  Pododesmus  Philippi,  1837 
Subgenus  Pododesmus,  s.  s. 

226  Pododesmus  (P.)  foliatus  (Broderip,  1834). 
Synonym:  Pododesmus  puntarensis  Soot-Ryen, 
1952.  Distribution:  4°S-23°N  (Bernard,  1983a). 

Subgenus  Monia  Gray,  1850 

227  Pododesmus  (M.)  macroschisma  (Deshayes, 

1839).  Add  synonym:  ?Placunanomia  alope 
Gray,  1849  (Keen  & Coan,  1975).  Widely 
distributed  on  both  sides  of  the  northern 
Pacific.  Shell  and  anatomy  figured  (Yonge, 
1977).  Distribution:  28°N-58°N  (Bernard, 

1983a).  Synonyms:  Pododesmus  (M.)  cepio 

(Gray,  1850);  ? Pododesmus  newcombei  Arnold 
& Clark,  1923.  Delete  1 Placunanomia  alope 
Gray,  1849,  as  a synonym.  Distribution:  Alaska 
to  Baja  California  Sur,  Mexico;  Japan  (Moore, 
1987).  Length:  128.4  mm  (Draper,  1987). 
Extend  distribution  into  the  Gulf  of  California 
to  Bahia  San  Carlos,  Sonora,  Mexico.  On 
pilings  in  estero  (F.  & L.  Poorman,  1988). 
Delete  distribution  to  Bahia  San  Carlos, 
Sonora,  Mexico  (Poorman,  pers.  comm.,  1990). 

Subgenus  Tedinia  Gray,  1853 

228  Pododesmus  (T.)  pemoides  (Gray,  1853). 
Extend  distribution  south  to  Oaxaca,  Mexico 
(Abbott,  1974). 

Family  PLACUNIDAE  Yonge,  1977 
Genus  Placunanomia  Broderip,  1832 

224  Placunanomia  cumingii  Broderip,  1832.  Shell 
and  anatomy  figured  (Yonge,  1977).  Length: 
89.6  mm  (Draper,  1987).  Extend  distribution 
north  to  Bahia  San  Carlos,  Sonora,  Mexico  (F. 
& L.  Poorman,  1988). 

Subclass  HETERODONTA 
Order  VENEROIDA 
Superfamily  CRASSATELLACEA 
Family  CRASSATELLIDAE 
Follows  Coan  (1979,  1984a). 

Subfamily  CRASSATELLINAE  Fdrussac,  1822 
Genus  Eucrassatella  Iredale,  1924 
Synonyms:  Hybolophus  Stewart,  1930; 

Eucrassinella  Cruz-P.,  1980  (Coan,  1984a). 
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229  Eucrassatella  antillarum  (Reeve,  1842). 
Lectotype  figured.  Add  synonyms:  Crassatella 
laevis  A.  Adams,  1854;  C.  adelinae  Tryon,  1872; 
C.  digueti  Lamy,  1917;  Crassatellites  laronus 
Jordan,  1932;  Eucrassinella  manabiensis  Cruz- 
P.,  1980  [in  part].  Length:  105.2  mm. 
Distribution:  Cabo  San  Lucas,  Baja  California 
Sur,  Mexico,  throughout  the  Gulf  of  California, 
to  Playas,  Guayas  Province,  Ecuador; 
Venezuela.  Depth:  5 to  206  m (Coan,  1984a). 
Length:  105.2  mm  (Draper,  1987). 

230  Eucrassatella  gibbosa  Sowerby,  1832.  Lectotype 

figured.  Add  synonyms:  Eucrassatella 

(Hybolophus)  gibbosa  tucilla  Olsson,  1932; 
Eucrassinella  manabiensis  and  £.  aequitorialis 
Cruz-P.,  1980.  Length:  87.4  mm.  Distribution: 
Bahia  San  Juanico,  west  coast  of  Baja 
California  Sur,  Mexico,  throughout  the  Gulf  of 
California,  to  Paita,  Piura  Province,  Peru. 
Depth:  5 to  110  m (Coan,  1984a).  Length: 
87.4  mm  (Draper,  1987). 

Subfamily  SCAMBULINAE  Chavan,  1952 
Genus  Crassinella  Guppy,  1874. 

Synonym:  Pseuderiphyla  Fischer,  1887  (Coan, 
1979). 

231  Crassinella  adamsi  Olsson,  1961.  Depth:  90  m 
(Cruz-P.,  1977).  Holotype  figured.  Depth:  9 
to  100  m (Coan,  1979).  Crassinella  aduncata 
Weisbord,  1964,  is  a cognate  species  in  the 
Caribbean  (Coan,  1984a). 

— Crassinella  coxa  Olsson,  1964.  Holotype  figured. 
Length:  2.3  mm.  Distribution:  west  coast  of 
Baja  California  Sur;  Isla  Coronados,  Gulf  of 
California;  Bahia  San  Ignacio,  Sinaloa,  Mexico, 
south  to  Colombia.  Depth:  36  to  160  m 
(Coan,  1979). 

232  Crassinella  ecuadoriana  Olsson,  1961.  Depth: 
51  m (Cruz-P.,  1977).  Holotype  figured. 
Length:  4.4  mm.  Add  La  Paz,  Baja  California 
Sur,  Mexico,  to  distribution.  Depth:  low 
intertidal  zone  to  55  m (Coan,  1979). 

233  Crassinella  mexicana  Pilsbry  & Lowe,  1932. 
Delete.  Becomes  synonym  of  Crassinella 
pacifica  (C.  B.  Adams,  1852)  [234]  (Coan, 
1979). 

— Crassinella  nuculiformis  Berry,  1940.  Holotype 
figured.  Synonym:  Crassinella  dementia  Pilsbry 
& Olsson,  1941.  Length:  5.3  mm.  Distribution: 
Isla  Cedros,  west  coast  of  Baja  California,  to 


and  throughout  the  Gulf  of  California,  south  to 
Ecuador.  Depth:  low  intertidal  zone  to  62  m 
(Coan,  1979).  Crassinella  maldonadoensis 
(Pilsbry,  1897)  is  a cognate  species  from 
Uruguay  (Coan,  1984a). 

234  Crassinella  pacifica  (C.B.  Adams,  1852).  Depth 
to  90  m (Cruz-P.,  1977).  Holotype  figured. 
Synonyms:  Crassinella  quentinensis  Manger, 
1934;  C.  branneri  Arnold,  1903;  C.  mexicana 
Pilsbry  & Lowe,  1932  [233].  Length:  10  mm. 
Distribution:  Orange  County,  California,  along 
the  outer  coast  of  Baja  California,  to  and 
throughout  the  Gulf  of  California,  Mexico,  and 
south  to  Tumbes  Province,  Peru.  Depth:  low 
intertidal  zone  to  158  m (Coan,  1979). 

— Crassinella  skoglundae  Coan,  1979.  Holotype 
figured.  Length:  5.9  mm.  Distribution:  Bahia 
de  las  Banderas,  Nayarit,  to  Acapulco, 
Guerrero,  Mexico.  Depth:  11  to  28  m (Coan, 
1979). 

235  Crassinella  varians  (Carpenter,  1857).  Length: 
3.3  mm.  Extend  distribution  north  to  Cabo 
Tepoca,  Sonora,  Mexico  (Skoglund,  1974). 
Depth:  90  m (Cruz-P.,  1977).  Lectotype 
figured.  Synonyms:  Crassinella  goldbaumi 
Jordan,  1936;  C.  haylocki  Pilsbry  & Olsson, 
1941.  Distribution:  Bahia  San  Juanico,  Baja 
California  Sur,  to  and  throughout  the  Gulf  of 
California,  Mexico,  and  south  to  the  Gulf  of 
Guayaquil,  Ecuador.  Depth:  low  intertidal 
zone  to  113  m (Coan,  1979).  Include  the  Islas 
GaHpagos,  Ecuador,  in  distribution  (Finet, 
1985). 

Family  CARDINIIDAE 
Genus  Tellidorella  Berry,  1963 

236  Tellidorella  cristulata  Berry,  1963.  Extend 
distribution  south  to  Esmeraldas,  Ecuador 
(Cruz-P.,  1977).  Holotype  figured  (Hertz, 
1984).  Depth:  110  m (F.  & L.  Poorman, 
1988). 

Superfamily  CARDITACEA 
Family  CARDITIDAE 
Subfamily  CARDITINAE  Bernard,  1983a 
Genus  Cardita  Bruguidre,  1792 

— Cardita  aviculina  (Lamarck,  1819).  Synonyms: 
Cardita  hawaiensis  Dali,  Bartsch  & Rehder, 
1938;  C.  cruda  Dali,  Bartsch  & Rehder,  1938; 
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C.  laysana  Dali,  Bartsch  & Rehder,  1938. 
Height:  10  mm.  Distributed  throughout  the 
Indo-Pacific  (Kay,  1979).  Extend  distribution 
to  Isla  del  Coco,  Costa  Rica  (Shasky,  1985). 
Figured  (Shasky,  1986b). 

Subfamily  CARDITESINAE  Chavan,  1969 
Genus  Cardites  Link,  1807 
Raised  from  subgenus  (Abbott,  1974). 

239  Cardites  crassicostata  (Sowerby,  1825).  Include 
the  Islas  GaHpagos,  Ecuador,  in  distribution 
(Bernard,  1983a).  Length:  75.5  mm  (Wagner 
& Abbott,  1990). 

240  Cardites  grayi  (Dali,  1903).  Include  the  Islas 
Galdpagos,  Ecuador,  in  distribution  (Bernard, 
1983a).  Length:  47.3  mm  (Wagner  & Abbott, 
1990). 

241  Cardites  laticostata  (Sowerby,  1833).  Add 
synonyms:  Cardita  turgida  Valenciennes,  1856: 
C.  reeveana  Clessin,  1888.  Include  the  Islas 
Galdpagos,  Ecuador,  in  distribution  (Bernard, 
1983a).  Length:  51.5  mm  (Wagner  & Abbott, 
1990). 

Genus  Strophocardia  Olsson,  1961 
Raised  from  subgenus  (Bernard,  1983a). 

244  Strophocardia  megastropha  (Gray,  1825). 
Length:  57.5  mm  (Wagner  & Abbott,  1990). 

Subfamily  CARDITAMERINAE  Chavan,  1969 
Genus  Carditamera  Conrad,  1838 
Raised  from  subgenus  (Abbott,  1974). 

237  Carditamera  affinis  Sowerby,  1833.  Extend 

distribution  south  to  Mdncora,  Peru  (Olsson, 
1961).  Changed  from  genus  Cardita  (Abbott, 
1974).  As  genus  Cardita  (Byssomera).  Add 
synonyms:  Cardita  volucris  Reeve,  1843; 

?Cardita  incrassatus  Carpenter,  1857. 
Distribution:  4°S-29°N,  including  the  Islas 
Galdpagos,  Ecuador  (Bernard,  1983a).  Length: 
101.2  mm  (Draper,  1987). 

238  Carditamera  radiata  (Sowerby,  1833). 

Genus  Cyclocardia  Conrad,  1867. 

Raised  from  subgenus  (Hertlein  & Grant,  1972). 

242  Cyclocardia  beebei  (Hertlein,  1958).  Extend 


distribution  south  to  Pimentel,  Peru  (as  C.  s. 
beebei)  (Pena,  1971).  Not  a subspecies  of 
Cardita  spurca  Sowerby,  1833  (Bernard,  1983a). 
Extend  distribution  north  to  Bahia  San  Carlos, 
Sonora,  Mexico.  Depth:  100m  (F.  & L. 
Poorman,  1988). 

Genus  Pleuromeris  Conrad,  1867 
Raised  from  subgenus  (Abbott,  1974). 

243  Pleuromeris  guanica  Olsson,  1961. 

Superfamily  CORBICULACEA 
Family  CORBICULIDAE 
Genus  Polymesoda  Rafinesque,  1828 
Subgenus  Polymesoda,  s.  s. 

— Polymesoda  (P.)  acuta  (Prime,  1861). 

Distribution:  1°N,  intertidal  zone  (Bernard, 
1983a). 

247  Polymesoda  (P.)  mexicana  (Broderip  & 
Sowerby,  1829).  Add  synonym:  Cyrena  insignis 
Deshayes,  1855  (Bernard,  1983a). 

Subgenus  Egeta  H.  & A.  Adams,  1858 

249  Polymesoda  (E.)  altilis  (Gould,  1853). 

Distribution:  12°N-23°N  (Bernard,  1983a). 

250  Polymesoda  (E.)  anomala  (Deshayes,  1855). 
Add  synonyms:  Cyrena  ( Anomala ) cumingii 
Deshayes,  1855;  C.  cardiformis  Sowerby,  1876. 
Delete  as  synonym:  C.  peruviana  Deshayes, 
1855  (Bernard,  1983a). 

251  Polymesoda  (E.)  inflata  (Philippi,  1851). 

Correct  dates  on  synonyms  Cyrena  maritima 
C.B.  Adams,  1852,  non  Orbigny,  1842,  and 
Cyrena  panamensis  Prime,  1861  (Keen  & Coan, 
1975).  Add  synonyms:  Cyrena  peruviana 

Deshayes,  1854;  C.  bullata  Sowerby,  1878. 
Delete  as  synonym:  C.  cardiformis  Sowerby, 
1878  (Bernard,  1983a). 

Subgenus  Neocyrena  Crosse  & Fischer,  1894 

253  Polymesoda  (N.)  fontaineii  (Orbigny,  1844). 

Distribution:  1°S-18°S  (Bernard,  1983a). 

255  Polymesoda  (N.)  nicaraguana  (Prime,  1869). 
Distribution:  8°N-12°N  (Bernard,  1983a). 

— Polymesoda  (N.)  triangulata  (Busch,  1849). 
Distribution:  23°N,  intertidal  (Bernard,  1983a). 
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Superfamily  DREISSENACEA 
Family  DREISSENIDAE 
Genus  Mytilopsis  Conrad,  1858 

257  Mytilopsis  adamsi  Morrison,  1946.  Bernard 
(1983a)  makes  Mytilopsis  adamsi  Morrison, 
1946,  and  M.  zeteki  Hertlein  & Hanna,  1949 
[259],  synonyms  of  Mytilopsis  leucophaeta 
(Conrad,  1858)  and  includes  the  Caribbean  and 
North  Atlantic  in  distribution.  Marelli  & Gray 
(1983)  redescribe  and  figure  M.  leucophaeta  and 
confine  it  to  the  brackish  waters  of  the 
Atlantic. 

— Mytilopsis  sallei  (Rdcluz,  1849).  Extend 

distribution  to  the  Gatun  and  Miraflores  Locks, 
Panama  Canal  (Rosewater,  1976).  Synonyms: 
Dreissena  domingensis  R6cluz,  1852;  Tichogonia 
pfeifferi  Dunker,  1853;  T.  rossmaessleri  Dunker, 
1853;  T.  nisei  Dunker,  1853;  Dreissenia 
gundlachii  Dunker,  1855;  D.  moerchiana 
Dunker,  1855;  Mytilopsis  allyneana  Hertlein  & 
Hanna,  1949.  Redescribed  and  figured. 
Distribution:  brackish  waters  in  southern 

Florida;  Yucatan,  Mexico,  to  Venezuela;  West 
Indies.  Introduced  to  Fiji  and  eastern  India 
(Marelli  & Gray,  1983). 

Superfamily  GLOSSACEA 
Family  VESICOMYIDAE 
Genus  Vesicomya  Dali,  1886 
Subgenus  Vesicomya,  s.  s. 

261  Vesicomya  (V.)  ovalis  (Dali,  1896). 
Distribution:  Alaska  to  Panama  (Abbott,  1974). 

— Vesicomya  (V.)  steamsii  (Dali,  1895). 
Distribution:  La  Jolla,  California,  to  the  Gulf 
of  California,  Mexico  (Abbott,  1974).  Delete. 
Distribution:  45°N-48°N,  is  not  within  the 
Panamic  Province  (Bernard,  1983a). 

Subgenus  Callogonia  Dali,  1889 

— Vesicomya  (C.)  suavis  Dali,  1913.  As  subgenus 
Archivesica.  Length:  34  mm.  West  of  Isla 
Tibur6n,  Gulf  of  California,  Mexico.  Depth: 
1345  m (Dali,  1913).  Subgenus  changed  from 
Archivesica  (Bernard,  1983a). 

Genus  Calyptogena  Dali,  1891 
Subgenus  Archivesica  Dali,  1908 


262  Calyptogena  (A.)  gigas  (Dali,  1908). 
Distribution:  Point  Sur,  California,  to  the  Gulf 
of  California,  Mexico  (Abbott,  1974).  Genus 
changed  from  Vesicomya.  Distribution: 
27°N-52°N  (Bernard,  1983a). 

Subgenus  Ectenagena  Woodring,  1938 

— Calyptogena  (E.)  magnifica  Boss  & Turner,  1980. 
Length:  263  mm.  GaHpagos  Rift  thermal 
vents.  Also  known  from  the  East  Pacific  Rise 
vents.  Depth:  2600  m (Boss  & Turner,  1980). 

Superfamily  ARCTICACEA 
Family  KELLIELLIDAE  Fischer,  1887 
Genus  KeUiella  M.  Sars,  1870 

— KeUiella  galatheae  Knudsen,  1970.  Length:  5.2 
mm.  Distribution:  off  southern  Baja  California, 
Mexico.  Depth:  2950  to  3570  m (Knudsen, 
1970).  Distribution:  6N-48N  (Bernard,  1983a). 

Superfamily  LUCINACEA 
Family  LUCINIDAE 
Subfamily  LUCININAE 
Genus  Lucina  Bruguidre,  1797 
Subgenus  Callucina  Dali,  1901 

268  Lucina  (C.)  lampra  (Dali,  1901).  As  subgenus 
Cavilinga  (Bretsky,  1976).  Drawing  of  figured 
type  (Gemmell,  Myers  & Hertz,  1987).  Length: 
19.2  mm  (Draper,  1987).  As  subgenus 
Callucina  (Moore,  1988). 

269  Lucina  (C.)  lingualis  Carpenter,  1864.  As 
subgenus  Cavilinga  (Bretsky,  1976).  As 
subgenus  Callucina  (Moore,  1988). 

270  Lucina  (C.)  prolongata  Carpenter,  1857.  Add 
Gulf  of  California  to  distribution  (Keen  & 
Coan,  1975).  Extend  distribution  south  to 
Esmeraldas,  Ecuador.  Depth  to  90  m (Cruz- 
P.,  1977).  Changed  from  subgenus  Cavilinga 
(Bernard,  1983a). 

Subgenus  Lucinisca  Dali,  1901 
As  a genus  (McLean,  1978),  and  as  a subgenus 
(Bernard,  1983a). 

272  Lucina  (L.)  centrifuga  (Dali,  1901).  Extend 
distribution  south  to  Paita,  Piura  Province, 
Peru  (as  L.  liana ) (Pena,  1971).  Depth: 
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intertidal  zone  to  100  m.  Distribution: 
4°S-29°N,  including  the  Islas  GaHpagos, 
Ecuador  (Bernard,  1983a).  Length:  24  mm 
(Draper,  1987). 

273  Lucina  (L.)  fenestrata  Hinds,  1845.  Synonyms: 
Lucina  ochracea  Reeve,  1850;  L.  (Lucinisca) 
fausta  Pilsbry  & Olsson,  1941  (Bernard,  1983a). 
Length:  49.3  mm  (Draper,  1987). 

— Lucina  (L.)  nuttalli  Conrad,  1837.  Distribution: 
Santa  Barbara,  California,  to  San  Felipe,  Baja 
California;  Punta  Penasco,  Sonora,  south  to 
Manzanillo,  Colima,  Mexico.  Depth:  littoral 
zone  to  461  m (Hertlein  & Grant,  1972). 
Include  Islas  Tres  Marias,  Mexico,  in 
distribution  (McLean,  1978).  Distribution: 
22°N-37°N.  Depth:  10  to  75  m (Bernard, 
1983a).  Length:  31.3  mm  (Draper,  1987). 

Genus  Here  Gabb,  1866 
Used  as  subgenus  of  Linga  by  Abbott  (1974), 
and  as  a genus  by  Bernard  (1983a)  and  Moore 
(1988). 

Subgenus  Here,  s.  s. 

271  Here  (H.)  excavata  (Carpenter,  1857). 
Synonym:  Lucina  richthofeni  Gabb,  1866. 
Distribution:  San  Pedro,  California,  to 

Mazatldn,  Sinaloa,  Mexico  (Hertlein  & Grant, 
1972).  Good  drawings  (Gemmell,  Myers  & 
Hertz,  1987). 

Genus  Parvilucina  Dali,  1901 
As  a genus  (Abbott,  1974),  a subgenus 
(Bernard,  1983a),  and  a genus  (Moore,  1988). 

Subgenus  Parvilucina  s.  s. 

274  Parvilucina  (P.)  approximata  (Dali,  1901). 
Extend  distribution  north  to  Monterey, 
California  (Abbott,  1974). 

275  Parvilucina  (P.)  mazatlanica  (Carpenter,  1857). 
Distribution:  Gulf  of  California,  Mexico,  to 
Ecuador  (Abbott,  1974). 

Genus  Linga  de  Gregorio,  1884 
Subgenus  Pleurolucina  Dali,  1901 

276  Linga  (P.)  cancellaris  (Philippi,  1846).  Extend 
distribution  into  the  Gulf  of  California  near 
Santa  Rosalia,  Baja  California  Sur,  Mexico 


(Draper,  1972).  Radiolucina  as  a subgenus 
(Britton,  1972).  As  Linga  ( Bellucina ) by 
Abbott  (1974).  Distribution:  28°N-31°N 

(Bernard,  1983a).  Extend  distribution  into  the 
Gulf  of  California  at  Bahia  San  Carlos,  Sonora, 
Mexico.  Depth  to  100  m (F.  & L.  Poorman, 
1988).  As  Linga  ( Pleurolucina ) by  Moore 
(1988). 

277  Linga  (P.)  leucocymoides  (Lowe,  1935).  Genus 
changed  from  Lucina  (Abbott,  1974).  Length: 
17.5  mm  (Draper,  1987).  Extend  distribution 
to  Bahia  San  Carlos,  Sonora,  Mexico  (F.  & L. 
Poorman,  1988). 

278  Linga  (P.)  undatoides  (Hertlein  & Strong, 
1945).  Genus  changed  from  Lucina  (Abbott, 
1974).  Extend  distribution  to  Bahia  de  los 
Angeles,  Baja  California,  Mexico.  Depth:  15 
to  18  m (Hertz,  1977). 

Genus  Codakia  Morch,  1860 
Subgenus  Codakia,  s.  s. 

279  Codakia  (C.)  distinguenda  (Tryon,  1872).  As 
subgenus  Ctena  by  Abbott  (1974).  As  Codakia, 
s.  s.  Include  L’ile  Clipperton  (France),  in 
distribution  (Bernard,  1983a).  Extend 
distribution  south  to  the  Islas  GaHpagos, 
Ecuador  (Finet,  1985).  Include  Isla  Gorgona, 
Colombia,  in  distribution  (Von  Prahl,  1986). 
Occurs  at  San  Felipe,  Baja  California,  Mexico 
(Gemmell,  Myers  & Hertz,  1987).  Length:  142 
mm  (Draper,  1987). 

— Codakia  (C.)  punctata  (Linnaeus,  1758). 
Synonym:  Codakia  thaanumi  Pilsbry,  1918. 
Distribution:  1°S-9°N,  including  L’tle  Clipperton 
(France)  and  the  Islas  GaHpagos,  Ecuador; 
Indo-Pacific.  Depth:  intertidal  to  5 m 
(Bernard,  1983a). 

Subgenus  Epilucina  Dali,  1901 

— Codakia  (Epilucina)  califomica  Conrad,  1837. 

As  Lucina  ( Epilucina ).  Synonym:  Lucina 

artemidis  Carpenter,  1857.  Distribution: 
17°N-42°N.  Depth:  30  to  75  m (Bernard, 
1983a).  Genus  changed  from  Lucina. 
Distribution:  northern  California  to  Baja 

California  Sur,  Mexico  (Moore,  1988). 
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Genus  Ctena  Morch,  1860 
Subgenus  Ctena,  s.  s. 

Ctena  as  a subgenus  of  Codakia  by  Bretsky 
(1976),  and  as  a genus  (Moore,  1988). 

280  Ctena  (C.)  chiquita  (Dali,  1901).  Extend 

distribution  into  the  Gulf  of  California  near 
Santa  Rosalia,  Baja  California  Sur,  Mexico 
(Draper,  1972).  Distribution  confined: 
28°N-31°N  (Bernard,  1983a).  Extend 

distribution  across  the  Gulf  of  California  to 
Bahia  San  Carlos  area,  Sonora,  Mexico  (F.  & 
L.  Poorman,  1988). 

281  Ctena  (C. ) clarionensis  Hertlein  & Strong,  1946. 
Extend  distribution  into  the  Gulf  of  California 
to  the  Bahia  San  Carlos  area,  Sonora,  Mexico. 
Depth  to  35  m (F.  & L.  Poorman,  1988). 

282  Ctena  (C.)  clippertonensis  Bartsch  & Rehder, 
1939.  Extend  distribution  north  to  near  Santa 
Rosalia,  Baja  California  Sur,  Mexico  (Draper, 
1972). 

283  Ctena  (C.)  galapagana  (Dali,  1901).  Extend 
distribution  south  to  Pimentel,  Peru  (Pena, 
1971).  Height:  19  mm  (Keen  & Coan,  1975). 
Extend  distribution  north  to  Bahia  San  Carlos, 
Sonora,  Mexico  (F.  & L.  Poorman,  1988). 
Delete  distribution  to  Bahia  San  Carlos 
(Poorman,  pers.  comm.,  1990) 

284  Ctena  (C.)  mexicana  (Dali,  1901).  Include  the 
Islas  Galapagos,  Ecuador,  in  distribution 
(Bernard,  1983a).  Good  drawings  (Gemmell, 
Myers  & Hertz,  1987).  Length:  25.5  mm 
(Draper,  1987). 

Subfamily  DIVARICELLINAE 
Genus  Divalinga  Chavan,  1951 
Subgenus  Divalinga,  s.  s. 

285  Divalinga  (D.)  ebumea  (Reeve,  1850).  Genus 
changed  to  Divaricella  (Bretsky,  1976).  As 
Divaricella.  Hinge  figured  (Gemmell,  Myers  & 
Hertz,  1981).  Include  the  Islas  Galapagos, 
Ecuador,  in  distribution  (Finet,  1985).  Length: 
27.5  mm  (Draper,  1987).  Extend  distribution 
into  the  Gulf  of  California  at  Bahia  San  Carlos, 
Sonora,  Mexico.  Depth  to  60  m (F.  & L. 
Poorman,  1988).  As  Divalinga  (D.)  by  Moore 
(1988). 

Subgenus  Viaderella  Chavan,  1951 


286  Divalinga  (V)  perparvula  (Dali,  1901).  Extend 
distribution  north  to  Laguna  de  Agiabampo, 
Sonora/Sinaloa,  Mexico  (Garcia-Cubas  & 
Reguero,  1987). 

Subfamily  MILTHINAE 
Genus  Miltha  H.  & A.  Adams,  1857 

287  Miltha  xantusi  (Dali,  1905).  Synonym: 

Phacoides  joannis  Dali,  1905.  Distribution: 
Guaymas,  Sonora,  to  MazatHn,  Sinaloa;  La  Paz 
to  Cabo  San  Lucas,  Baja  California  Sur, 
Mexico.  Depth:  33  to  101  m (Hertlein  & 
Grant,  1972).  Synonym:  P.  (Miltha) 

sanctaecrucis  Arnold,  1910  (Bernard,  1983a). 

Genus  Pegophysema  Stewart,  1930 
Subgenus  Pegophysema,  s.  s. 

288  Pegophysema  (P.)  edentuloides  (Verrill,  1870). 

Length:  92  mm  (Goldsmith,  1971).  Genus 
changed  to  Anodontia  (Bretsky,  1976).  As 
Pegophysema.  Distribution:  28°N-30°N 

(Bernard,  1983a).  As  Pegophysema  (P.) 
(Moore,  1988). 

Subfamily  MYRTAEINAE 
Genus  Lucinoma  Dali,  1901 
As  a subgenus  (Bretsky,  1976),  and  a genus 
(Bernard,  1983a). 

— Lucinoma  aequizonata  (Stearns,  1891). 
Distribution:  Santa  Barbara  Islands,  California, 
to  Chile.  Depth:  505  m (Abbott,  1974). 
Delete.  Distribution  restricted  to  34°N-60°N 
(Bernard,  1983a). 

289  Lucinoma  annulata  Reeve,  1850.  Distribution: 
Alaska  to  Bahia  Santa  Inez,  Baja  California 
Sur,  Mexico  (Hertlein  & Grant,  1972).  Moved 
to  genus  Miltha,  subfamily  Milthinae  (Bretsky, 
1976).  As  subfamily  Myrtaeinae,  genus 
Lucinoma.  Synonyms:  Lucinoma  densilineata 
Dali,  1916;  L.  annulata  densilirata  Dali,  1919; 
Lucina  spectabilis  Yokoyama,  1920;  Woodia 
concentrica  Yokoyama,  1920.  Distribution: 
33°N-60°N  (Bernard,  1983a).  Dredged  Bahia 
San  Carlos,  Sonora,  Mexico  (F.  & L.  Poorman, 
1988).  Dredged  at  Isla  Smith,  Bahia  de  los 
Angeles,  Baja  California,  Mexico.  Depth:  183 
m (Skoglund,  1988).  Moved  from  subfamily 
Milthinae  (Moore,  1988). 
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Family  UNGULINIDAE 
Genus  Diplodonta  Bronn,  1831 
Subgenus  Diplodonta,  s.  s. 

291  Diplodonta  (D.)  inezensis  (Hertlein  & Strong, 
1947).  Extend  distribution  north  to  San  Felipe, 
Baja  California,  Mexico  (Gemmell,  Myers  & 
Hertz,  1987).  Extend  distribution  across  Gulf 
of  California  to  Bahia  San  Carlos,  Sonora, 
Mexico  (F.  & L.  Poorman,  1982).  Length:  24.4 
mm  (Draper,  1987). 

— Diplodonta  (D.)  orbella  (Gould,  1851). 
Distribution:  Monterey,  California,  to  Punta 
Penasco,  Sonora,  Mexico.  Depth:  Low  tide 
zone  to  110  m (Hertlein  & Grant,  1972). 
Distribution:  Pribilof  Islands,  Alaska,  to  the 
Gulf  of  California,  Mexico  (McLean,  1978). 
Holotype  figured.  Distribution:  Monterey, 
California,  throughout  the  Gulf  of  California, 
Mexico,  to  Panama  (Hertz,  Myers  & Gemmell, 
1982).  Synonym:  Sphaerella  tumida  Carpenter, 
1864.  Distribution:  8°N-60°N.  Depth: 

intertidal  zone  to  65  m (Bernard,  1983a). 
Length:  35.1  mm  (Draper,  1987). 

292  Diplodonta  (D.)  subquadrata  (Carpenter,  1856). 

Synonym:  Diplodonta  subquadrata  baltrana 

Hertlein,  1972  (Bernard,  1983a).  Syntype 
figured.  Camera  lucida  drawings  of  hinge. 
Synonym:  Diplodonta  suprema  Olsson,  1961 
[293].  Holotype  figured.  Distribution:  Isla  San 
Benito  on  the  west  coast  of  Baja  California, 
throughout  the  Gulf  of  California,  to  Ecuador 
including  the  Islas  GaHpagos  (Hertz,  Myers  & 
Gemmell,  1982). 

293  Diplodonta  (D.)  suprema  Olsson,  1961.  Delete. 
A synonym  of  Diplodonta  subquadrata 
(Carpenter,  1856)  [292]  (Hertz,  Myers  & 
Gemmell,  1982). 

Genus  Felaniella  Dali,  1899 
Subgenus  Zemysia  Finlay,  1927 

294  Felaniella  (Z.)  obliqua  (Philippi,  1845). 

Synonym:  Lucina  calculus  Reeve,  1850. 

Distribution:  10°N-42°S  (Bernard,  1983a). 

Extend  distribution  north  to  Laguna  de 
Topolobampo,  Sinaloa,  Mexico  (Garcia-Cubas 
& Reguero,  1987). 

295  Felaniella  (Z.)  cornea  (Reeve,  1850).  Bernard 
(1983a)  made  Felaniella  sericata  (Reeve,  1850) 


a synonym  of  Felaniella  (Z.)  parilis  (Conrad,  1983). 
Valve  interior  figured  (Gemmell,  Myers  & Hertz, 
1987).  Moore  (1988)  restricted  F.  parilis  to  fossil 
material  and  made  F.  sericata  a synonym  of  F. 
cornea. 

Genus  Phlyctiderma  Dali,  1899 
Subgenus  Phlyctiderma,  s.  s. 

296  Phlyctiderma  (P.)  discrepans  (Carpenter,  1857). 
Hinge  dentition  figured  (Gemmell,  Myers  & 
Hertz,  1987).  Depth:  35  m (F.  & L.  Poorman, 
1988). 

Subgenus  Pegmapex  Berry,  1960 

299  Phlyctiderma  (P.)  caelatum  (Reeve,  1850). 
Include  the  Islas  GaHpagos,  Ecuador,  in 
distribution  (Finet,  1985). 

300  Phlyctiderma  (P.)  phoebe  (Berry,  1960). 
Holotype  figured  (Hertz,  1984).  Extend 
distribution  north  to  Bahia  San  Carlos,  Sonora, 
Mexico.  Depth:  35  m (F.  & L.  Poorman, 
1988). 

Family  THYASIRIDAE 
Subfamily  THYASIRINAE 
Dali,  1900  (Bernard,  1983a) 

Genus  Conchocele  Gabb,  1866 

302  Conchocele  excavata  (Dali,  1901).  Add 
synonym:  Thyasira  tricarinata  Dali,  1916. 

Genus  changed  from  Thyasira.  Distribution: 
23°N-45°N.  Depth:  800  to  2050  m.  Shallow 
water  (18  to  90  m)  records  from  the  Gulf  of 
California,  Mexico,  are  not  for  this  species 
(Bernard,  1983a). 

Subfamily  AXINOPSIDINAE  Bernard,  1983a 
Genus  Adontorhina  Berry,  1947 

— Adontorhina  cyclia  Berry,  1947.  Distribution: 
Bahia  de  los  Angeles,  Gulf  of  California, 
Mexico;  from  the  Bering  Sea,  Alaska,  to  Isla 
Guadalupe,  Baja  California,  Mexico.  Depth: 
11.6  to  1886  m.  Figured  (Scott,  1986). 

Superfamily  GALEOMMATACEA 
Family  GALEOMMATIDAE 
Genus  Bellascintilla  Coney,  1990 
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— Bellascintilla  parmaleeana  Coney,  1990. 
Length:  4.5  mm.  Shell  and  hinge  figured. 
Distribution:  Rancho  El  Tule,  Baja  California 
Sur,  Mexico,  to  Isla  Salango,  Manabi  Province, 
Ecuador  (Coney,  1990). 

Genus  Cymatioa  Berry,  1964 

303  Cymatioa  dubia  (Deshayes,  1856).  Distribution: 
1°S-3°S.  Depth:  intertidal  zone  to  10  m 
(Bernard,  1983a). 

304  Cymatioa  electilis  (Berry,  1963).  Hinge  figured 
(Gemmell,  Myers  & Hertz,  1981).  Distribution: 
1°S-28°N  (Bernard,  1983a).  Holotype  figured 
(Hertz,  1984).  Found  attached  to  the  burrow 
of  the  shrimp  Axius  (Baldwin,  1990).  Correct 
shrimp  name  to  Axiopsis  cf  A.  serratifrons  (A. 
Milne  Edwards,  1873)  (Hertz  [ed.],  1990). 

Genus  Galeommella  Habe,  1958 

306  Galeommella  peruviana  (Olsson,  1961).  Include 
the  Islas  Galdpagos,  Ecuador,  in  distribution 
(Bernard,  1983a). 

Genus  Tryphomyax  Olsson,  1961 

307  Tryphomyax  lepidoformis  Olsson,  1961.  Regarded 
as  a synonym  of  Tryphomyax  mexicanus  (Berry, 
1959)  [308]  by  Bernard  (1983a).  Valid  species. 
Shell  and  hinge  figured.  Single  valve  reported 
from  Bahia  la  Cholla,  Sonora,  Mexico,  may  be 
a labeling  error,  as  all  others  of  this  species  are 
from  Panama  (Coney,  1990). 

308  Tryphomyax  mexicanus  (Berry,  1959).  Synonym: 

Tryphomyax  lepidoformis  Olsson,  1961  [307]. 
Distribution:  9°N-31°N  (Bernard,  1983a). 

Holotype  figured  (Hertz,  1984).  Delete  T. 
lepidoformis  Olsson  as  a synonym.  Shell  and 
hinge  figured.  Distribution:  throughout  the 
Gulf  of  California  as  far  south  as  Punta  Arena, 
Baja  California  Sur,  Mexico  (Coney,  1990). 

Family  ERYCINIDAE 
Subfamily  ERYCINIINAE 
Deshayes,  1850  (Bernard,  1983a) 

Genus  Amerycina  Chavan,  1959 


309  Amerycina  colpoica  (Dali,  1913).  Extend 

distribution  to  the  Islas  Galdpagos,  Ecuador 
(Bernard,  1983a). 

310  Amerycina  cultrata  Keen,  1971.  Extend 

distribution  north  to  Guaymas,  Sonora,  Mexico. 
Depth:  91  m (Keen  & Coan,  1975). 

Subfamily  LASAEINAE 
Gray,  1842  (Bernard,  1983a) 

Genus  Lasaea  Brown,  1827,  ex  Leach  MS 

— Lasaea  cistula  Keen,  1938.  Distribution:  British 
Columbia  to  Peru  (Abbott,  1974).  Synonym: 
Erycina  catalinae  Dali,  1916,  nom.  nud.  Delete. 
Distribution  (28°N-40°N),  is  north  of  the 
Panamic  Province  (Bernard,  1983a). 

311  Lasaea  subviridis  Dali,  1899.  Lasaea  adansoni 
(Gmelin,  1871)  used  with  L.  subviridis  as  a 
subspecies.  Distribution:  Monterey  California 
to  La  Paz,  Baja  California  Sur,  Mexico; 
southeastern  Florida;  Bermuda;  Brazil;  Europe 
(Abbott,  1974).  L.  subviridis  as  a species. 
Synonym:  Lasaea  rubra  subviridis  Stearns,  1894, 
ex  Carpenter  MS.  Distribution:  23°N-55°N 
(Bernard,  1983a).  Delete  Lasaea  rubra 
subviridis  Stearns,  1894,  nom.  nud.,  as  a 
synonym  . Syntypes  designated  for  Lasaea 
subviridis  Dali,  1899  (Coan,  1987).  Cannot  be 
distinguished  from  Lasaea  cistula  Keen,  1938, 
by  morphology  alone  (O  Foighil  & Eernisse, 
1988). 

Genus  Pseudopythina  Fischer,  1878 

— Pseudopythina  compressa  (Dali,  1899).  Length: 
18  mm.  Distribution:  Alaska  to  Acapulco, 
Guerrero,  Mexico,  as  genus  Neaeromya,  family 
Leptonidae.  Depth:  7 to  51  m (Abbott,  1974). 
Family  and  genus  changed.  Depth:  258  m 
(Rosewater,  1984). 

— Pseudopythina  muris  Rosewater,  1984.  Off 
northwestern  Peru.  Depth:  90  to  133  m. 
Living  in  the  respiratory  cavity  of  the  sea 
mouse  Aphrodita  japonica  (Rosewater,  1984). 

341  Pseudopythina  steamsii  (Dali,  1899).  Genus 
changed  from  Sportella  to  Neaeromya,  family 
Leptonidae  (Abbott,  1974).  Changed  to  family 
Lasaeidae,  genus  Pseudopythina  by  Rosewater 
(1984). 
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Family  KELLI  ID  AE 
Subfamily  KELLIINAE 
Forbes  & Hanley,  1989  (Bernard,  1983a) 
Genus  Kellia  Turton,  1822 

— Kellia  laperoussii  (Deshayes,  1839).  Length:  25 
mm.  Depth:  intertidal  zone  to  sublittoral 
depths.  Distribution:  Bering  Sea,  Alaska,  to 
the  Gulf  of  California,  Mexico  (McLean,  1978). 
Delete.  Becomes  a synonym  of  Kellia 
suborbicularis  (Montagu,  1803)  [312]  (Bernard, 
1983a). 

312  Kellia  suborbicularis  (Montagu,  1803). 
Synonyms:  Tellimya  lactea  Brown,  1827;  T. 
tenuis  Brown,  1827;  ?Bomia  inflata  Philippi, 
1836;  Chironia  laperoussii  Deshayes,  1839; 
Bomia  luticola  Valenciennes,  1846;  Kellia 
rotundata  Carpenter,  1864.  Distribution: 
4°S-60°N,  circumboreal;  Mediterranean.  Depth: 
intertidal  zone  to  20  m (Bernard,  1983a). 
Include  the  Islas  Galapagos,  Ecuador,  in 
distribution  (Finet,  1985).  Depth:  60  m (F.  & 
L.  Poorman,  1988). 

Genus  Aligena  Lea,  1846 

324  Aligena  cokeri  Dali,  1909.  Attaches  to  tubes 
of  annelid  worm  Mesochaetopterus  alipes 
Monroe,  1933  (Rosewater,  1976). 

325  Aligena  nucea  Dali,  1913.  Hinge  figured. 
Extend  distribution  south  to  Panama  (Gemmell, 
Myers  & Hertz,  1987). 

334  Aligena  obliqua  (Harry,  1969).  Genus  changed 
from  Orobitella.  Valve  interior  figured.  Extend 
distribution  north  to  San  Felipe,  Baja 
California,  and  Puerto  Penasco,  Sonora,  Mexico 
(Gemmell,  Myers  & Hertz,  1987). 

Subfamily  BORNIINAE  Bernard,  1983a 
Genus  Bomia  Philippi,  1836 

313  Bomia  chiclaya  Olsson,  1961.  Extend 
distribution  north  to  San  Felipe,  Baja 
California,  Mexico  (Hertz,  1976).  Hinge 
dentition  figured  (Gemmell,  Myers  & Hertz, 
1987). 

315  ?Bomia  obtusa  (Carpenter,  1857).  Delete  here. 
Holotype  is  a juvenile  Mysella  of  unknown 
species  (Bernard,  1975).  See  Mysella. 

316  Bomia  papyracea  (Deshayes,  1856).  As  genus 
Rhamphidonta  (Bernard,  1975).  As  Bomia. 


Depth:  10  to  50  m (Bernard,  1983a). 

Genus  Solecardia  Conrad,  1849 

322  Solecardia  ebumea  Conrad,  1849.  Hinge 
figured  (Gemmell,  Myers  & Hertz,  1981). 
Synonym:  Scintilla  cumingii  Deshayes,  1856 
(Bernard,  1983a).  Length:  27.1  mm  (Draper, 
1987).  Depth:  60  m (F.  & L.  Poorman,  1988). 

323  ?Solecardia  obliqua  (Sowerby,  1862).  Delete. 
Nom.  dub.  (Bernard,  1983a). 

Family  LEPTONIDAE 
Genus  Lepton  Turton,  1822 

320  Lepton  ellipticum  (Carpenter,  1857).  Question 
on  generic  placement  removed  (Bernard, 
1983a).  Extend  distribution  north  to  Laguna 
de  Agiabampo,  Sonora/Sinaloa,  Mexico 
(Garcia-Cubas  & Reguero,  1987). 

321  Lepton  ledifomie  Olsson,  1961.  Extend 
distribution  north  to  San  Felipe,  Baja 
California,  Mexico.  Figured  (Gemmell,  Myers 
& Hertz,  1987). 

Family  MONTACUTIDAE 
Subfamily  MYSELLINAE  Bernard,  1983a 
Genus  Mysella  Angas,  1877 

326  ?Mysella  Clementina  (Carpenter,  1857).  Delete. 
Nom.  dub.  (Bernard,  1983a).  Synonym  of 
Thracia  curta  Conrad,  1837  [760]  (Coan, 
1990a). 

328  ?Mysella  dionaea  (Carpenter,  1857).  Delete. 
Nom.  dub.  The  single  known  valve  is 
damaged  and  appears  to  be  without  teeth 
(Scott,  1987). 

— Mysella  grippi  (Dali,  1912).  Distribution: 
Oregon  to  San  Diego,  California;  Gulf  of 
California,  Mexico.  Depth:  12  to  60  m (Scott, 
1987).  Distribution  confirmed  to  San  Felipe, 
Baja  California,  Mexico.  Hinge  figured 
(Gemmell,  Myers  & Hertz,  1987). 

330  ?Mysella  umbonata  (Carpenter,  1857).  Delete. 
Nom  dub.  The  four  known  valves  are  in  poor 
condition  (Scott,  1987). 

— Mysella  species.  Synonym:  ? Bomia  obtusa 

(Carpenter,  1857)  [315]  (Bernard,  1975). 

Extend  distribution  north  to  near  Santa 
Rosalia,  Baja  California  Sur,  Mexico  (Draper, 
1972). 
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Subgenus  Rochefortia  Velain,  1877 

327  Mysella  (R.)  compressa  (Dali,  1913).  Add 
subgenus  (Bernard,  1983a).  Los  Angeles 
County,  California,  is  the  northern  limit  of  the 
distribution.  Depth:  5 to  64  m (Scott,  1987). 
Depth:  100  m (F.  & L.  Poorman,  1988). 

Subfamily  OROBITELLINAE  Bernard,  1983a 
Genus  Orobitella  Dali,  1900 

331  Orobitella  bakeri  (Dali,  1916).  Synonyms: 
Erycina  chacei  Dali,  1916,  nom.  nud.\  ?Erycina 
santarosae  Dali,  1916  (Bernard,  1983a). 

334  Orobitella  obliqua  (Harry,  1969).  Delete  here. 
Genus  changed.  See  Aligena. 

335  Orobitella  oblonga  (Carpenter,  1857).  Extend 
distribution  north  to  Guaymas,  Sonora,  Mexico 
(Garcia-Cubas  & Reguero,  1987). 

338  Orobitella  trigonalis  (Carpenter,  1857).  Delete 
here.  Genus  changed.  See  Isorobitella. 

339  Orobitella  zorrita  (Olsson,  1961).  Extend 
distribution  north  to  Bahia  San  Carlos,  Sonora, 
Mexico.  Depth:  20  to  30  m (F.  & L.  Poorman, 
1988). 

Genus  Isorobitella  Keen,  1962 

338  Isorobitella  trigonalis  (Carpenter,  1857). 
Synonym:  Aligena  cerritensis  Arnold,  1903. 
Genus  changed  from  Orobitella  (Bernard, 
1983a). 

Genus  Pythinella  Dali,  1899 

340  Pythinella  sublaevis  (Carpenter,  1857).  Extend 
distribution  north  to  the  San  Felipe  area,  Baja 
California,  Mexico.  Figured  (Gemmell,  Myers 
& Hertz,  1987).  Depth:  35  m (F.  & L. 
Poorman,  1988). 

Subfamily  THECODONTINAE  Bernard,  1983a 
Genus  Pristes  Carpenter,  1864 

— Pristes  obbngus  Carpenter,  1864.  As 
Thecodonta  (Pristes).  Distribution:  Monterey, 
California,  to  Baja  California,  Mexico  (Abbott, 
1974).  Extend  distribution  into  the  Gulf  of 
California  at  Cabo  Tepoca,  Sonora,  Mexico. 
Intertidal  zone  (Skoglund,  1974).  Extend 
distribution  north  to  Bahia  la  Cholla,  Sonora, 


and  across  the  Gulf  of  California  to  Bahia  de 
los  Angeles,  Baja  California,  Mexico  (Skoglund, 
1991b). 

Superfamily  CYAMLACEA 
Family  SPORTELLIDAE 
Genus  Basterotia  Hornes,  1859,  ex  Mayer  MS 
Subgenus  Basterotia,  s.  s. 

342  Basterotia  (B.)  peninsularis  (Jordan,  1936). 
Extend  distribution  north  to  Bahia  San  Carlos 
area,  Sonora,  Mexico.  Depth  to  25  m (F.  & L. 
Poorman,  1988). 

Subgenus  Basterotella  Olsson  & Harbison,  1953 

343  Basterotia  (B.)  hertleini  Durham,  1950.  Include 
the  Islas  Galdpagos,  Ecuador,  in  distribution 
(Bernard,  1983a) 

Family  BERNARDINIDAE 
Moved  from  Arcticacea  (Coan,  1984). 

Genus  Bemardina  Dali,  1910 

264  Bemardina  margarita  (Carpenter,  1857). 

Lectotype  figured.  Distribution:  Isla 

Guadalupe,  west  coast  of  Baja  California;  the 
Gulf  of  California  to  Guaymas,  Sonora,  and 
south  to  Bahia  Banderas,  Jalisco,  Mexico. 
Depth:  intertidal  zone  to  21  m (Coan,  1984b). 

Genus  Halodakra  Olsson,  1961 
Subgenus  Halodakra,  s.  s. 

265  Halodakra  (H.)  subtrigona  (Carpenter,  1857). 
Lectotype  figured.  Distribution:  Tomales  Bay, 
Marin  County,  California,  to  and  throughout 
the  Gulf  of  California,  Mexico,  to  Peru. 
Depth:  intertidal  zone  to  24  m (Coan,  1984b). 
Include  the  Islas  Galdpagos,  Ecuador,  in 
distribution  (Coan,  1989). 

Superfamily  CHAMACEA 
Family  CHAM  I DAE 
Genus  Chama  Linnaeus,  1758 
Subgenus  Chama,  s.  s. 

— Chama  (C.)  arcana  Bernard,  1976.  Synonym: 
Chama  pellucida  Broderip,  auctt.,  non  Broderip, 
1835.  Length:  55  mm.  Distribution:  Yaquina 
Point,  Oregon,  to  Bahia  San  Juanico,  west 
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coast  of  Baja  California  Sur,  Mexico.  Depth: 
intertidal  to  50  m (Bernard,  1976).  Extend 
distribution  into  the  Gulf  of  California  from 
Bahia  de  los  Angeles,  Baja  California,  to  Bahia 
San  Nicholas,  Baja  California  Sur,  Mexico 
(Skoglund,  1991c). 

346  Chama  (C.)  buddiana  C.  B.  Adams,  1852. 
Extend  distribution  north  to  Puerto  Parker, 
Costa  Rica.  Low  intertidal  zone  to  2 m 
(Bernard,  1976).  Extend  distribution  north  to 
La  Union,  El  Salvador  (Hernandez,  1979). 
Lectotype  figured.  Synonyms:  Chama  mexicana 
Carpenter,  auctt.,  non  Carpenter,  1857  [349];  C. 
frondosa  fornicata  Carpenter,  1857. 
Distribution:  San  Felipe,  Baja  California, 
Mexico,  to  the  Islas  GaHpagos,  Ecuador 
(Hertz,  Gemmell  & Myers,  1982).  Length: 
119.9  mm  (Wagner  & Abbott,  1990). 

346aChama  (C.)  corallina  Olsson,  1971.  Holotype 
figured.  Extend  distribution  north  to  Sonora, 
Mexico.  Depth:  18  to  95  m (Bernard,  1976). 

347  Chama  (C.)  echinata  Broderip,  1835.  Syntype 
figured.  Synonym:  Chama  delesserti  Chenu, 
1846.  Distribution:  Isla  Angel  de  la  Guarda, 
Gulf  of  California,  Mexico,  south  to  Isla 
Huanape,  northern  Peru  (Bernard,  1976). 
Synonym:  Chama  frondosa  mexicana  Carpenter, 
1857  (Hertz,  Gemmell  & Myers,  1982).  No 
synonyms  listed  (Moore,  1988).  Length:  74 
mm  (Wagner  & Abbott,  1990). 

348  Chama  (C.)  frondosa  Broderip,  1835.  Extend 
distribution  north  to  near  Santa  Rosalia,  Baja 
California  Sur,  Mexico  (Draper,  1972). 
Holotype  figured.  Add  synonym:  Chama 
pacifrca  Carpenter,  1857,  ex  Gould  MS,  nom. 
nud.y  non  Broderip,  1834.  Intertidal  zone  to 
25  m,  on  boulders  (Bernard,  1976).  Synonym: 
Chama  producta  Broderip,  1835.  Holotype 
figured  (Hertz,  Gemmell  & Myers,  1982). 
Extend  distribution  north  to  San  Felipe,  Baja 
California,  Mexico  (Gemmell,  Myers  & Hertz, 
1987).  No  synonyms  listed  (Moore,  1988). 
Length:  126.7  mm  (Wagner  & Abbott,  1990). 

— Chama  (C.)  garthi  Bernard,  1976.  Synonym: 
Chama  spinosa  Broderip,  auctt.,  non  Broderip, 
1835.  Height:  23.7  mm.  Distribution: 
Colombia  & Ecuador.  Depth:  intertidal  zone 
to  22  m (Bernard,  1976). 

349  Chama  (C.)  mexicana  Carpenter,  1857. 
Synonyms:  Chama  producta  Broderip,  1835 
(nom.  obi.);  C.  purpurascens  Tryon,  1872,  er 


Conrad  MS;  C.  compacta  Clessin,  1889. 
Extend  distribution  south  to  Guatemala. 
Depth  to  80  m (Bernard,  1976).  Delete. 
Becomes  synonym  of  C.  buddiana  C.  B.  Adams, 
1852  [346]  (Hertz,  Gemmell  & Myers,  1982). 

— Chama  (C.)  pellucida  Broderip,  1835. 
Distribution:  Oregon  to  Chile;  Islas  Galdpagos 
(Dali,  1921).  Synonym:  Chama  chilensis 
Philippi,  1887.  Holotype  of  C.  chilensis 
figured.  Distribution:  Paita,  Piura  Province, 
Peru,  to  Chile.  Depth:  intertidal  zone  to  30  m 
(Bernard,  1976). 

350  Chama  (C.)  sordida  Broderip,  1835.  Syntype 
figured.  Delete  Chama  digueti  Rochebrune, 
1895,  as  synonym  (Bernard,  1976). 

351  Chama  (C.)  squamuligera  Pilsbry  & Lowe, 
1932.  Add  synonym:  Chama  rubropicta  Bartsch 
& Rehder,  1939.  Add  L’ile  Clipperton 
(France),  to  distribution.  Depth:  subtidal  zone 
to  20  m (Bernard,  1976).  Length:  28.8  mm 
(Draper,  1987).  Extend  distribution  to 
Mexican  mainland  at  Bahia  San  Carlos  area, 
Sonora  (F.  & L.  Poorman,  1988).  No 
synonyms  listed  (Moore,  1988). 

— Chama  (C.)  tinctoria  Bernard,  1976.  Height:  37 
mm.  Distribution:  Islas  Tres  Marias,  Mexico, 
to  Panama.  Depth:  15  to  92  m (Bernard, 
1976). 

352  Chama  (C.)  venosa  Reeve,  1847.  Holotype 
figured.  Synonym:  Chama  digueti  Rochebrune, 
1895.  Distribution:  Isla  Angel  de  la  Guarda, 
Gulf  of  California,  Mexico,  to  Paita,  Piura 
Province,  Peru.  Depth:  subtidal  zone  to  4 m 
(Bernard,  1976). 

Genus  Arcinella  Schumacher,  1817 

353  Arcinella  califomica  (Dali,  1903).  Holotype 
figured.  Extend  distribution  south  to 
Colombia.  Depth:  25  to  77  m (Bernard,  1976). 
Length:  44.3  mm  (Draper,  1987).  Extend 
distribution  into  the  Gulf  of  California  at 
Bahia  San  Carlos,  Sonora,  Mexico  (F.  & L. 
Poorman,  1988). 

Genus  Pseudochama  Odhner,  1917 

354  Pseudochama  clarionensis  Willett,  1938. 
Distribution:  Isla  Claridn,  Mexico,  south  on  the 
mainland  coast  to  Isla  del  Tigre,  Honduras;  the 
Islas  Galdpagos,  Ecuador.  Depth:  27  to  55  m 
(Bernard,  1976). 
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355  Pseudochama  corrugata  (Broderip,  1835). 
Extend  distribution  north  to  near  Santa 
Rosalia,  Baja  California  Sur,  Mexico  (Draper, 
1972).  Distribution:  Isla  Partida,  Gulf  of 
California,  Mexico,  to  Bahia  Sechura,  Peru. 
Depth:  intertidal  to  5 m (Bernard,  1976). 

356  Pseudochama  dalli  Bernard,  1976.  Synonym: 
Chama  inermis  Dali,  1871,  ex  Carpenter  MS, 
non  Deshayes,  1863.  Distribution:  Islas  Tres 
Marias,  Mexico,  to  Panama.  Only  on  wooden 
pilings,  subtidal  zone  to  5 m (Bernard,  1976). 

— Pseudochama  exogyra  (Conrad,  1837).  Synonym: 
Pseudochama  grand  Strong,  1934.  Syntype 
figured.  Type  locality  of  P.  grand:  Isla  Clari6n, 
Mexico.  Distribution:  southern  British 

Columbia,  Canada,  to  Isla  San  Benito,  Mexico. 
Intertidal  zone  to  155  m (Bernard,  1976). 
Length:  79.7  mm  (Draper,  1987).  Type  locality 
of  P.  grand  is  actually  Catalina  Island, 
California  (Strong,  1934),  which  is  north  of  the 
Panamic  Province. 

357  Pseudochama  janus  (Reeve,  1847).  Holotype 
figured.  Endemic  to  the  Islas  Galdpagos, 
Ecuador.  Depth:  10  to  25  m (Bernard,  1976). 

358  Pseudochama  panamensis  (Reeve,  1847). 
Extend  distribution  north  to  near  Santa 
Rosalia,  Baja  California  Sur,  Mexico  (Draper, 
1972).  Holotype  figured.  Distribution:  Bahia 
San  Luis  Gonzaga,  Baja  California,  Mexico,  to 
Cabo  San  Francisco,  Ecuador.  Depth:  midtide 
zone  to  10  m (Bernard,  1976).  Length:  46.7 
mm  (Draper,  1987). 

359  Pseudochama  saavedrai  Hertlein  & Strong, 
1946.  Holotype  figured.  Distribution:  Puerto 
Penasco,  Sonora,  Mexico,  to  Panama.  Depth: 
low  intertidal  zone  to  55  m (Bernard,  1976). 
Length:  71  mm  (Wagner  & Abbott,  1990). 

Superfamily  CARDIACEA 
Family  CARDIIDAE 
Follows  Keen  (1980). 

Subfamily  TRACHYCARDIINAE 
Genus  Trachycardium  Morch,  1853 
Trachycardium  as  a subgenus  of  Laevicardium 
by  Fischer-Piette  (1977),  and  as  a genus 
(Keen,  1980). 

Subgenus  Trachycardium,  s.  s. 

360  Trachycardium  (T.)  consors  (Sowerby,  1833). 
Depth:  30  to  100  m (F.  & L.  Poorman,  1988). 


Length:  95.3  mm  (Wagner  & Abbott,  1990). 
Subgenus  Dallocardia  Stewart,  1930 

362  Trachycardium  (D.)  senticosum  (Sowerby,  1833). 
As  Laevicardium  (Trachycardium)  by  Fischer- 
Piette  (1977).  Fischer-Piette’s  specimen  was 
not  this  species.  Reinstate  as  above  (Keen, 
1980).  Depth:  intertidal  zone  (Gemmell,  Myers 
& Hertz,  1987).  Length:  122.2  mm  (Draper, 

1987) . 

Subgenus  Mexicardia  Stewart,  1930 

363  Trachycardium  (M. ) panamense  (Sowerby,  1833). 
Height:  114  mm  (Draper,  1987). 

364  Trachycardium  (M. ) procerum  (Sowerby,  1833). 

Add  synonym:  Cardium  subelongatus 

Valenciennes,  1846.  Include  Islas  Galdpagos, 
Ecuador,  in  distribution  (Bernard,  1983a). 
Distribution  confirmed  to  Nayarit,  Mexico 
(Reguero  & Garda-Cubas,  1989).  Height:  91 
mm  (Draper,  1987). 

Subgenus  Phlogocardia  Stewart,  1930 

365  Trachycardium  (P.)  belcheri  (Broderip  & 

Sowerby,  1829).  As  Laevicardium 

(Trachycardium)  by  Fischer-Piette  (1977).  As 
Trachycardium  (P.)  (Keen,  1980).  Depth:  80 
to  140  m (Bernard,  1983a).  Extend  distribution 
south  to  Isla  Gorgona,  Colombia  (von  Prahl, 
1986).  Depth:  35  to  60  m (F.  & L.  Poorman, 

1988) . 

Genus  Acrosterigma  Dali,  1900 
Raised  from  subgenus  (Keen,  1980). 

361  Acrosterigma  prisripleura  (Dali,  1901).  As 
Laevicardium  (Trachycardium)  by  Fischer-Piette 
(1977),  and  as  Acrosterigma  (Keen,  1980). 
Height:  118.9  mm  (Wagner  & Abbott,  1990). 

Genus  Papyridea  Swainson,  1840 

366  Papyridea  aspersa  (Sowerby,  1833).  Depth:  40 
to  60  m (F.  & L.  Poorman,  1988).  Length:  62 
mm  (Draper,  1987). 

368  Papyridea  mantaensis  Olsson,  1961.  Length: 
70.1  mm  (Draper,  1987). 
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Subfamily  FRAGINAE 
Genus  Trigoniocardia  Stewart,  1930 
Subgenus  Trigoniocardia,  s.  s. 

369  Trigoniocardia  (T.)  granifera  (Broderip  & 
Sowerby,  1829).  As  Corculum  (Trigoniocardia) 
by  Fischer-Piette  (1977),  and  as  Trigoniocardia 
(Keen,  1980).  Length:  16  mm  (Draper,  1987). 
Depth:  35  m (F.  & L.  Poorman,  1988). 

Subgenus  Americardia  Stewart,  1930 
As  a genus  (Abbott,  1974;  McLean,  1978)  and 
a subgenus  (Keen,  1980). 

370  Trachycardium  (A.)  biangulata  (Broderip  & 
Sowerby,  1829).  As  Corculum  (Trigoniocardia) 
by  Fischer-Piette  (1977),  and  Trachycardium 
(Americardia)  by  Keen  (1980).  Synonym: 
Cardium  modestum  Conrad,  1855,  non  Philippi, 
1845  (Bernard  1983a).  Include  the  Islas 
Galdpagos,  Ecuador,  in  distribution  (Finet, 
1985).  Length:  42.5  mm  (Wagner  & Abbott, 
1990). 

371  Trachycardium  (A.)  guanacastensis  (Hertlein  & 
Strong,  1947).  As  Corculum  (Trigoniocardia) 
by  Fischer-Piette  (1977),  and  Trachycardium 
(Americardia)  by  Keen  (1980). 

Subgenus  Apiocardia  Olsson,  1961 

372  Trachycardium  (A.)  obovalis  (Sowerby,  1833). 
Extend  distribution  south  to  Tumbes,  Peru 
(Pena,  1971).  Depth:  51  m (Cruz-P.,  1977). 
Add  synonyms:  Hemicardia  affinis  Nelson,  1870, 
non  Cardium  affine  Munster,  1835;  Cardium 
spiekeri  Hanna  & Israelsky,  1925  (Bernard, 
1983a).  Height:  23  mm  (Draper,  1987). 

Subfamily  PROTOCARDIINAE 
Genus  Nemocardium  Meek,  1876 
Subgenus  Lophocardium  Fischer,  1887 
Changed  from  genus  (Keen,  1980). 

373  Nemocardium  (L.)  annettae  (Dali,  1889).  Depth: 
intertidal  zone  to  50  m (Bernard,  1983a). 

374  Nemocardium  (L.)  cumingii  (Broderip,  1833). 
Length:  47.4  mm  (Wagner  & Abbott,  1989). 

Subgenus  Microcardium  Thiele,  1934 

375  Nemocardium  (M.)  panamense  (Dali,  1908). 


Total  ribs  47  to  58  (Olsson,  1961).  Synonym: 
Microcardium  williami  Fischer-Piette,  1977 
(Keen,  1980). 

376  Nemocardium  (M.)  pazianum  (Dali,  1916). 
Extend  distribution  south  to  Esmeraldas, 
Ecuador  (Cruz-P.,  1977).  Length:  16.9  mm 
(Draper,  1987).  Extend  distribution  into  the 
Gulf  of  California  to  Bahia  San  Carlos,  Sonora, 
Mexico.  Depth:  20  to  100  m (F.  & L. 
Poorman,  1988). 

Subfamily  LAEVICARDIINAE 
Genus  Laevicardium  Swainson,  1840 

377  Laevicardium  clarionense  (Hertlein  & Strong, 
1947).  Length:  79.7  mm  (Draper,  1987). 
Extend  distribution  across  the  Gulf  of 
California  to  Bahia  San  Carlos,  Sonora, 
Mexico.  Depth:  35  to  60  m (F.  & L.  Poorman, 
1988).  Extend  distribution  south  to  Nayarit, 
Mexico  (Reguero  & Garcla-Cubas,  1989). 

378  Laevicardium  datum  (Sowerby,  1833).  Bernard 
(1983a)  states  distribution  only  from  16°N  to 
34°N.  Height:  190  mm  (Draper,  1987). 

379  Laevicardium  elenense  (Sowerby,  1841).  Add 
synonym:  Laevicardium  pedemalense  Pilsbry  & 
Olsson,  1941.  Include  the  Islas  Galdpagos, 
Ecuador,  in  distribution  (Bernard,  1983a). 

— Laevicardium  substriatum  (Conrad,  1837). 
Distribution:  Ventura  County,  California,  to 
the  Gulf  of  California,  Mexico  (Abbott,  1974). 
Synonym:  Cardium  cruentatum  Gould,  1855. 
Distribution:  24°N-34°N.  Depth:  intertidal 
zone  to  40  m (Bernard,  1983a).  Length:  28 
mm  (Draper,  1987). 

Superfamily  VENERACEA 
Family  VENERIDAE 
Subfamily  VENERINAE 
Genus  Periglypta  Jukes-Browne,  1914 

380  Periglypta  multicostata  (Sowerby,  1835). 
Synonym:  Cytherea  caesarina  Dali,  1903  (Tardin 
Cassab,  1984).  Include  the  Islas  Galdpagos, 
Ecuador,  in  distribution  (Finet,  1985).  Depth 
to  20  m (F.  & L.  Poorman,  1988).  Length: 
138.6  mm  (Wagner  & Abbott,  1990).  Delete 
synonym.  Cytherea  caesarina  Dali,  1903,  is  a 
valid  Caribbean  fossil  species  (Pauley,  pers. 
comm.,  1991). 

Genus  Globivenus  Coen,  1934 
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Synonym:  Ventricolaria  Keen,  1954  (Turgeon  et 
al.,  1988). 

— Globivenus  fordi  (Yates,  1890).  As  genus 

Circomphalus  (Abbott,  1974).  As  Ventricolaria. 
Distribution:  28°N-37°N  (Bernard,  1983a). 

Length:  75.2  mm  (Draper,  1987).  Extend 
distribution  into  the  Gulf  of  California  at  Isla 
Smith,  Bahia  de  los  Angeles,  Baja  California, 
Mexico  (Skoglund,  1988).  Lectotype  figured 
(Scott,  Hochberg  & Roth,  1990). 

381  Globivenus  isocardia  (Verrill,  1870).  Extend 
distribution  to  Manta,  Ecuador  (Olsson,  1961). 
On  the  basis  of  a study  of  illustrations, 
Ventricolaria  isocardia  placed  in  the  synonomy 
of  Caribbean  V rigida  (Dillwyn,  1817)  (Fischer- 
Piette,  1975).  Extend  distribution  to  the  Islas 
Galdpagos,  Ecuador  (Shasky,  1989).  Length: 
113.2  mm  (Wagner  & Abbott,  1990). 

— Globivenus  lavezzarii  (Fischer-Piette,  1975).  As 
Venus.  Peru.  Exact  locality  unknown  (Fischer- 
Piette,  1975). 

382  Globivenus  magdalenae  (Dali,  1902).  Extend 
distribution  north  to  Bahia  San  Carlos,  Sonora, 
Mexico.  Depth:  110  m (F.  & L.  Poorman, 
1988). 

Subfamily  CIRCINAE 
Genus  Gouldia  C.  B.  Adams,  1847 
Subgenus  Gouldia,  s.  s. 

383  Gouldia  (G.)  califomica  Dali,  1917.  Extend 
distribution  south  to  Ecuador  (Abbott,  1974). 
Bernard  (1983)  includes  the  Islas  GaHpagos, 
Ecuador,  but  gives  the  distribution  as 
8°N-26°N.  Distribution  to  the  Islas  GaMpagos, 
Ecuador,  confirmed  (Finet,  1985). 

Subfamily  MERETRICINAE 
Genus  Tivela  Link  1807 
Subgenus  Tivela,  s.  s. 

384  Tivela  (T.)  argentina  (Sowerby,  1835).  Extend 
distribution  south  to  Tumbes,  Peru  (Pena, 
1971).  Extend  distribution  to  western  side  of 
the  Gulf  of  California  at  San  Felipe,  Baja 
California,  Mexico  (Gemmell,  Hertz  & Myers, 
1980).  Distribution:  2°S-31°N  (Bernard,  1983a). 
Length:  62.2  mm  (Wagner  & Abbott,  1990). 

385  Tivela  (T.)  byronensis  (Gray,  1838).  Extend 
distribution  south  to  Tumbes,  Peru  (Pena, 


1971).  Depth  to  90  m (Cruz-P.,  1977).  Add 
synonyms:  Tivela  elegans  Verrill,  1870;  Mactra 
calbucana  Philippi,  1893;  M.  coquimbana 
Philippi,  1893.  Include  the  Islas  GaHpagos, 
Ecuador,  in  distribution  (Bernard,  1983a). 
Length:  61.3  mm  (Draper,  1987). 

386  Tivela  (T.)  delessertii  (Sowerby,  1854).  Add 
synonym:  ?Tivela  marginata  "Carpenter"  Berry, 
1907  (Bernard,  1983a).  Delete  ?Tivela 
marginata  "Carpenter"  Berry,  1907,  as  a 
synonym  (Coan,  1984b). 

Subgenus  Pachydesma  Conrad,  1854 

— Tivela  (P.)  stultorum  Mawe,  1854.  Synonym: 
Cytherea  (Trigoella)  crassatelloides  Conrad, 
1837.  Length:  187  mm.  Distribution:  Marin 
County,  California,  to  Bahia  Magdalena,  Baja 
California  Sur,  Mexico.  Depth:  intertidal  zone 
to  24  m (Hertlein  & Grant,  1972).  Synonyms: 
C.  solidisima  Philippi,  1851;  C.  (Tivela) 
crassatelloides  pauciradiata,  C.  c.  multiradiata, 
C.  c.  altemata,  C.  c.  eccentrica,  C.  c.  serialis,  C. 
c.  interrupta,  C.  c.  luteobrunea,  C.  c.  uniradiata, 
C.  c.  biradiata,  C.  c.  triradiata,  C.  c.  ochracea, 
C.  c.  purpureochocolata , C.  c.  biserialis,  C.  c. 
triserialis,  C.  c.  aurora,  C.  c.  duplicata:  all 
Stearns,  1899.  Distribution:  25°N-37°N, 
intertidal  zone  to  5 m (Bernard,  1983a). 

Subgenus  Planitivela  Olsson,  1961 

389  Tivela  (P.)  hians  (Philippi,  1851).  Delete. 
Becomes  a synonym  of  Tivela  lessonii 
(Deshayes,  1830),  which  has  a distribution 
(12°S-30°S)  outside  of  the  Panamic  Province 
(Bernard,  1983a). 

390  Tivela  (P.)  planulata  (Broderip  & Sowerby, 
1830).  Extend  distribution  south  to  Mincora, 
Peru  (Pena,  1971).  Length:  64.9  mm  (Draper, 
1989). 

Genus  Transennella  Dali,  1884 
Correct  date  from  1883  (Keen  & Coan,  1975). 

Subgenus  Transennella,  s.  s. 

391  Transennella  (T.)  caryonautes  Berry,  1963. 
Depth:  20  to  150  m (Bernard,  1983a). 
Holotype  figured  (Hertz,  1984). 

394  Transennella  (T.)  modesta  (Sowerby,  1835). 
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Extend  distribution  north  to  near  Santa 
Rosalia,  Baja  California  Sur,  Mexico  (Draper, 
1972).  Include  the  Islas  Galdpagos,  Ecuador, 
in  distribution  (Bernard,  1983a).  Extend 
distribution  across  Gulf  of  California  to  Bahia 
San  Carlos,  Sonora,  Mexico  (F.  & L.  Poorman, 

1988) . 

Subfamily  PITARINAE 
Genus  Pitar  Romer,  1857 
Subgenus  Pitar,  s.  s. 

397  Pitar  (P.)  berryi  Keen,  1971.  Distribution: 
21°N-23°N.  Depth:  15  to  40  m (Bernard, 
1983a).  Length:  51  mm  (Draper,  1987). 
Extend  distribution  north  to  Bahia  San  Carlos, 
Sonora,  Mexico  (F.  & L.  Poorman,  1988). 

398  Pitar  (P.)  consanguineus  (C.  B.  Adams,  1852). 
Distribution:  1°S-16°N,  including  the  Islas 
Galapagos,  Ecuador  (Bernard,  1983a).  Include 
Isla  Gorgona,  Colombia,  in  distribution  (von 
Prahl,  1986). 

— Pitar  (P.)  newcombianus  (Gabb,  1865). 
Distribution:  Monterey,  California,  to  Punta 
Penasco,  Sonora,  and  south  to  Guatulco, 
Oaxaca;  Isla  Clarion,  Mexico  (Hertlein  & 
Grant,  1972).  Depth:  45  to  220  m (Bernard, 
1983a). 

401  Pitar  (P.)  helenae  Olsson,  1961.  Extend 
distribution  south  to  the  Islas  Galapagos, 
Ecuador  (Finet,  1985).  Include  Isla  Gorgona, 
Colombia,  in  distribution  (von  Prahl,  1986). 

403  Pitar  (P.)  perfragilis  Pilsbry  & Lowe,  1932. 
Length:  11.4  mm.  Extend  distribution  north 
to  near  Santa  Rosalia,  Baja  California  Sur, 
Mexico  (Draper,  1972).  Extend  distribution 
across  the  Gulf  of  California  to  Bahia  San 
Carlos,  Sonora,  Mexico.  Depth:  100  m (F.  & 
L.  Poorman,  1988).  Extend  distribution  north 
to  Isla  Smith,  Bahia  de  los  Angeles,  Baja 
California,  Mexico.  Depth:  14  to  183  m 
(Skoglund,  1988).  Extend  distribution  south 
to  Bahia  Cocos,  Costa  Rica  (Skoglund,  1990a). 

Subgenus  Hyphantosoma  Dali,  1902 

405  Pitar  (H.)  hertleini  Olsson,  1961.  Length:  48 
mm  (Draper,  1987).  Extend  distribution  north 
to  Nayarit,  Mexico  (Reguero  & Garcia-Cubas, 

1989) . 

406  Pitar  (H.)  pollicaris  (Carpenter,  1864). 


Distribution:  26°N-29°N.  Depth:  intertidal 
zone  to  15  m (Bernard,  1983a).  Length:  86.4 
mm  (Draper,  1987).  Depth:  20  m (F.  & L. 
Poorman,  1988). 

Subgenus  Hysteroconcha  Dali,  1902 
Juvenile  spine  development  (Skoglund,  1976). 

408  Pitar  (H.)  lupanaria  (Lesson,  1830).  Length: 
96.5  mm  (Wagner  & Abbott,  1990). 

409  Pitar  (H.)  multispinosus  (Sowerby,  1851). 
Length:  51.4  mm  (Draper,  1987). 

410  Pitar  (H.)  roseus  (Broderip  & Sowerby,  1829). 

Extend  distribution  south  to  Peru  (Abbott, 
1974).  Confirm  distribution  to  Esmeraldas 
Province,  Ecuador  (Baldazzi,  Di  Cecco  & 
Tiberi,  1986).  Length:  53.4  mm  (Draper, 
1987).  Correct  synonym  to  read:  Cytherea 

lepida  Chenu,  auctt.,  non  Chenu,  1847  (Coan, 
pers.  comm.,  1990). 

Subgenus  Lamelliconcha  Dali,  1902 

411  Pitar  (L.)  altematus  (Broderip,  1835).  Add 
synonym:  Dione  pura  Deshayes,  1853  (Bernard, 
1983a). 

412  Pitar  (L.)  callicomatus  (Dali,  1902).  Extend 
distribution  north  to  Nayarit,  Mexico  (Reguero 
& Garcia-Cubas,  1989). 

413  Pitar  (L.)  concinnus  (Sowerby,  1835).  Length: 
45.8  mm  (Draper,  1987). 

414  Pitar  (L.)  frizzelli  Hertlein  & Strong,  1948. 
Extend  distribution  north  to  Bahia  San  Carlos, 
Sonora,  Mexico.  Depth:  35  to  100  m (F.  & L. 
Poorman,  1988). 

415  Pitar  (L.)  hesperius  Berry,  1960.  Holotype 
figured  (Hertz,  1984).  Length:  48.2  mm 
(Draper,  1987). 

416  Pitar  (L.)  paytensis  Orbigny,  1845.  Depth:  91 
m (Cruz-P.,- 1977).  Add  synonym:  Pitar  (L.) 
salanga  Pilsbry  & Olsson,  1941  (Bernard, 
1983a). 

417  Pitar  (L.)  tortuosus  (Broderip,  1835).  Extend 

distribution  south  to  Tumbes,  Peru  (Pena, 
1971).  Distribution:  3°S-28°N  (Bernard, 

1983a). 

418  Pitar  (L.)  unicolor  (Sowerby,  1835).  Extend 
distribution  north  to  the  Gulf  of  California, 
Mexico  (Abbott,  1974).  Length:  58.4  mm 
(Draper,  1987).  Distribution  confirmed  to 
Nayarit,  Mexico  (Reguero  & Garcia-Cubas,  1989). 
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419  Pitar  (L.)  vinaceus  (Olsson,  1961).  Length:  34.8 
mm  (Draper,  1987). 

Subgenus  Pitarella  Palmer,  1927 

420  Pitar  (P.)  aequinoctialis  (Fischer-Piette,  1969). 
Extend  distribution  north  to  Esmeraldas, 
Ecuador.  Depth:  47  to  90  m (Cruz-P.,  1977). 

421  Pitar  (P.)  catharius  (Dali,  1902).  Depth:  35  to 
100  m (F.  & L.  Poorman,  1988). 

422  Pitar  (P.)  mexicanus  Hertlein  & Strong,  1948. 
Extend  distribution  south  to  Ecuador  (Abbott, 
1974).  Distribution:  9°N-31°N  (Bernard, 
1983a).  Length:  59.2  mm  (Draper,  1987). 

Subgenus  Tinctora  Jukes-Brown,  1914 

423  Pitar  (T. ) vulneratus  (Broderip,  1835).  Length: 
51.9  mm  (Draper,  1987). 

Genus  Amiantis  Carpenter,  1864 

— Amiantis  callosa  (Conrad,  1837).  Synonyms: 
Cytherea  nobilis  Reeve,  1850;  Pitaria  stalderi 
Clark,  1915;  Antigona  willisi  Trask,  1922. 
Distribution:  23°N-35°N.  Depth:  1 to  20  m 
(Bernard,  1983a).  Length:  120.7  mm  (Draper, 
1987). 

Genus  Megapitaria  Grant  & Gale,  1931 

424  Megapitaria  aurantiaca  (Sowerby,  1831). 
Include  the  Islas  GaHpagos,  Ecuador,  in 
distribution  (Bernard,  1983a).  Length:  129.7 
mm  (Wagner  & Abbott,  1990). 

425  Megapitaria  squalida  (Sowerby,  1835).  Include 
the  Islas  Galdpagos,  Ecuador,  in  distribution 
(Bernard,  1983a).  Depth  to  35  m (F.  & L. 
Poorman,  1988).  Length:  122  mm  (Wagner  & 
Abbott,  1990). 

Subfamily  DOSINIINAE 
Genus  Dosinia  Gray,  1835 
Subgenus  Dosinia,  s.  s. 

426  Dosinia  (D.)  dunkeri  (Philippi,  1844).  Add 
synonym:  Cytherea  ( Artemis ) angulosa  Philippi, 
1847.  Include  the  Islas  GaHpagos,  Ecuador,  in 
distribution  (Bernard,  1983a).  Depth  to  100m 
(F.  & L.  Poorman,  1988). 


427  Dosinia  (D.)  ponderosa  (Schumacher,  1817). 
Add  synonyms:  Artemis  distans  Sowerby,  1851; 
Dosinia  grandis  Nelson,  1870;  ?D.  (Dosinidia) 
titan  Maury,  1925.  Include  the  Islas  Galapagos, 
Ecuador,  in  distribution  (Bernard,  1983a). 
Length:  156.5  mm  (Draper,  1987). 

428  Dosinia  (D.)  semiobliterata  Deshayes,  1853. 
Add  synonym:  Artemis  nanus  Reeve,  1850 
(Bernard,  1983a).  Length:  73.7  mm  (Draper, 
1987). 

Subfamily  CYCLININAE 
Genus  Cyclinella  Dali,  1902 

429  Cyclinella  jadisi  Olsson,  1961.  Length:  50.9  mm 
(Draper,  1987).  Extend  distribution  north  to 
Bahia  San  Carlos,  Sonora,  Mexico.  Depth:  35 
m (F.  & L.  Poorman,  1988). 

431  Cyclinella  saccata  (Gould,  1851).  Length:  68.4 
(Draper,  1987). 

432  Cyclinella  singleyi  Dali,  1902.  Extend 
distribution  south  to  Tumbes,  Peru  (Pena, 
1971).  Synonym:  Cyclinella  galera  Pilsbry  & 
Olsson,  1941  (Bernard,  1983a). 

433  Cyclinella  subquadrata  (Hanley,  1845).  Include 
the  Islas  Galdpagos,  Ecuador,  in  distribution 
(Bernard,  1983a). 

Subfamily  CLEMENTINIINAE 
Genus  Clementia  Gray,  1842 
Subgenus  Egesta  Conrad,  1845 

435  Clementia  (E.)  solida  Dali,  1902.  Subgenus 
changed  from  Clementia,  s.  s.  (Bernard,  1983a). 
Length:  71.9  mm  (Wagner  & Abbott,  1990). 

Subgenus  Clementia  s.  1. 

436  Clementia  gracillima  Carpenter,  1857.  Delete. 
Nom.  dub.  (Bernard,  1983a). 

Genus  Compsomyax  Stewart,  1930 

437  Compsomyax  subdiaphana  (Carpenter,  1864). 
Synonyms:  Saxidomus  gibbosus  Gabb,  1869; 
Callista  subdiaphana  pedroana  Arnold,  1903; 
Clementia  obliqua  Jukes-Brown,  1913  (Bernard, 
1983a).  Length:  84  mm  (Wagner  & Abbott, 
1990). 
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Subfamily  TAPETINAE 
Genus  Eurhomalea  Crossmann,  1920 

— Eurhomalea  decussata  (Deshayes,  1853). 
Distribution:  4°S-13°S.  Intertidal  zone 

(Bernard,  1983a). 

Genus  Irus  Schmidt,  1818 
Subgenus  Paphonotia  Hertlein  & Strong,  1948 

438  Irus  (P.)  ellipticus  (Sowerby,  1834).  Add 
synonyms:  ?Petricola  discors  Sowerby,  1834; 
Venerupis  fimbriata  Sowerby,  1855.  Correct 
author  date  on  synonym  Petricola  oblonga  to 
Sowerby,  1834,  and  of  P.  solidula  to  Sowerby, 
1855  (Bernard,  1983a). 

Subfamily  CHIONINAE 
Genus  Chione  Megerle,  1811 
Subgenus  Chione,  s.  s. 

440  Chione  (C.)  califomiensis  (Broderip,  1835).  As 

a synonym  of  Chione  undatella  (Sowerby,  1835) 
[445]  by  Fischer-Piette  & Vukadinovic  (1977). 
Distribution:  Goleta,  California,  to  Peru 

(McLean,  1978).  Reinstate  as  a valid  species. 
Add  synonyms:  Venus  brevilineata  Conrad,  1849; 
V lamellifera  Conrad,  1849;  Chione  (C.) 
califomiensis  peabodyi  Parker,  1949. 
Distribution  restricted  17°N-34°N  (Bernard, 
1983a).  Length:  76.4  mm  (Draper,  1987). 

441  Chione  (C.)  compta  (Broderip,  1835). 
Synonym:  Venus  neglecta  Gray,  1839,  non 
Sowerby,  1839.  Include  the  Islas  Galapagos, 
Ecuador,  in  distribution.  Depth:  20  to  30  m 
(Bernard,  1983a).  Length:  45.7  mm  (Draper, 
1987). 

442  Chione  (C.)  guatulcoensis  Hertlein  & Strong, 
1948.  Extend  distribution  north  to  La  Paz, 
Baja  California  Sur,  Mexico.  Intertidal  zone 
(Hertz  & Hertz,  1984).  Length:  14.8  mm 
(Draper,  1987). 

443  Chione  (C.)  subimbricata  (Sowerby,  1835). 
Synonym:  Chione  tumens  (Verrill,  1870)  [444] 
(Fischer-Piette  & Vukadinovic,  1977).  Delete 
Chione  tumens  as  a synonym  (Bernard,  1983a). 
Length:  42.4  mm  (Draper,  1987). 

444  Chione  (?C.)  tumens  (Verrill,  1870).  Delete. 
A synonym  of  Chione  subimbricata  (Sowerby, 
1835)  [443]  (Fischer-Piette  & Vukadinovic, 
1977).  Is  a valid  species.  Depth:  intertidal 


zone  to  10  m (Bernard,  1983a).  Length:  44.5 
mm  (Draper,  1987). 

445  Chione  (C.)  undatella  (Sowerby,  1835). 

Synonym:  Chione  califomiensis  (Broderip,  1835) 
[440]  (Fisher-Piette  & Vukadinovic,  1977). 
Distribution:  Goleta,  California,  to  Peru 

(McLean,  1978).  Anatomy  figured  (Jones, 
1979).  Delete  Chione  califomiensis  as  a 
synonym.  Add  synonym:  Venus  califomiana 
Conrad,  1837  (Bernard,  1983a).  Include  the 
Islas  GaHpagos,  Ecuador,  in  distribution 
(Finet,  1985).  Length:  61.4  mm  (Wagner  & 
Abbott,  1990). 

Subgenus  Chionista  Keen,  1958 

446  Chione  (C.)  cortezi  (Carpenter,  1864,  ex  Sloat 
MS).  Length:  88.5  mm  (Draper,  1987). 

447  Chione  (C.)  fluctifraga  (Sowerby,  1853).  Hinge 
figured  (Fischer-Piette  & Vukadinovic,  1977). 
Distribution:  Mugu  Lagoon,  California,  to  the 
Gulf  of  California,  Mexico  (McLean,  1978). 
Synonym:  Venus  sugillata  Reeve,  1863  (Bernard, 
1983a).  Extend  distribution  south  to  Laguna 
de  Agiabampo,  Sonora/Sinaloa,  Mexico 
(Garcia-Cubas  & Reguero,  1987).  Length:  86 
mm  (Wagner  & Abbott,  1990). 

Subgenus  Iliochione  Olsson,  1961 

— Chione  (I.)  broggi  (Pilsbry  & Olsson,  1943). 
Distribution:  4°S-33°S.  Depth:  intertidal  zone 
to  5 m (Bernard,  1983a). 

457  Chione  (I.)  subrugosa  (Wood,  1828).  Hinge 
figured.  Synonyms:  Venus  triradiata  Anton, 
1839;  Anomalocardia  broggi  Pilsbry  & Olsson, 
1943  (Fischer-Piette  & Vukadinovic,  1977). 
Delete  Anomalocardia  broggi  as  a synonym. 
Include  the  Islas  GaMpagos,  Ecuador,  in 
distribution  (Bernard,  1983a). 

Subgenus  Lirophora  Conrad,  1863 

459  Chione  (L.)  kellettii  (Hinds,  1845).  Length:  75 
mm  (Wagner  & Abbott,  1990). 

460  Chione  (L.)  mariae  (Orbigny,  1846).  Include 
the  Islas  GaHpagos,  Ecuador,  in  distribution 
(Bernard,  1983a). 

461  Chione  (L.)  obliterata  Dali,  1902.  Distribution: 
9°N-19°N  (Bernard,  1983a).  Extend 
distribution  north  to  Yavaros,  Sonora,  Mexico 
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(Garcla-Cubas  & Reguero,  1987). 

Genus  Chionopsis  Olsson,  1932 
Raised  to  genus  (Fischer-Piette  & Vukadinovic, 
1977). 

448  Chionopsis  amathusia  (Philippi,  1844).  Add 

synonym:  Chione  variabilis  Nelson,  1870. 

Delete  IVenus  darwinii  Dunker,  in  ROmer, 
1857,  as  a synonym  (Bernard,  1983a).  Length: 
65.4  mm  (Draper,  1987). 

449  Chionopsis  crenifera  (Sowerby,  1835).  As  a 
synonym  of  Nioche  subrostrata  Lamark,  1818 
(Fischer-Piette  & Vukadinovic,  1977).  Is  a 
valid  species.  Synonym:  Venus  eximia  Philippi, 
1847,  non  Forbes,  1846  (Bernard,  1983a). 

450  Chionopsis  gnidia  (Broderip  & Sowerby,  1829). 
Synonyms:  Venus  amathusia  Philippi,  1844 
[448];  Venus  darwinii  ROmer,  1858,  ex  Dunker 
MS;  Chione  jamaniana  Pilsbry  & Olsson,  1941 
[451]  (Fischer-Piette  & Vukadinovic,  1977). 
Delete  as  synonyms:  Venus  amathusia  and 
Chione  jamaniana  (Bernard,  1983a).  Length: 
116.7  mm  (Wagner  & Abbott,  1990). 

451  Chionopsis  jamaniana  (Pilsbry  & Olsson,  1941). 
Distribution:  0°-5°S  (Bernard,  1983a). 

452  Chionopsis  montezuma  (Pilsbry  & Lowe,  1932). 

453  Chionopsis  olssoni  (Fischer-Piette,  1969). 
Delete.  Becomes  a synonym  of  Chionopsis 
purpurissata  (Dali,  1902)  [456]  (Fischer-Piette 
& Vukadinovic,  1977). 

454  Chionopsis  omatissima  (Broderip,  1835). 
Depth:  51  m (Cruz-P.,  1977). 

455  Chionopsis  pulicaria  (Broderip,  1835). 
Synonym:  Chione  montezuma  Pilsbry  & Lowe, 
1932  [452]  (Fischer-Piette  & Vukadinovic, 
1977).  Delete  Chione  montezuma  as  a 
synonym.  Add  synonym:  Venus  pinacatensis 
Carpenter,  1864,  ex  Sloat  MS  (Bernard,  1983a). 
Length:  57.1  mm  (Wagner  & Abbott,  1990). 

456  Chionopsis  purpurissata  (Dali,  1902).  As 
Chionopsis  (Puberella)  pubera  (Bory  de  St. 
Vincent,  1827)  with  synonym  Chionopsis  olssoni 
Fischer-Piette,  1968  [453]  (Fischer-Piette  & 
Vukadinovic,  1977).  As  Chione  purpurissata 
(Bernard,  1983a).  Depth:  80  m (F.  & L. 
Poorman,  1988).  Extend  distribution  south  to 
Bahia  Cocos,  Costa  Rica  (Skoglund,  1990a). 
Extend  distribution  south  to  Guayas,  Ecuador 
(Skoglund,  1990b). 


Genus  Timoclea  Brown,  1827 
Raised  from  subgenus  (Fischer-Piette  & 
Vukadinovic,  1977) 

— Timoclea  picta  (Willett,  1944).  Distribution: 
17°N-29°N,  intertidal  zone  to  50  m (Bernard, 
1983a).  Delete.  Becomes  a synonym  of 
Chione  (T.)  squamosa  (Carpenter,  1857)  [463] 
(Gemmell,  Myers  & Hertz,  1987). 

463  Timoclea  squamosa  (Carpenter,  1857).  T. 
squamosa  regarded  as  a synonym  of  T. 
troglodytes  MOrch,  1861,  by  Fischer-Piette  & 
Vukadinovic  (1977).  A valid  species.  Depth: 
10  to  50  m (Bernard,  1983a).  Synonym: 
Chione  picta  Willett,  1944.  Distribution 
confirmed  to  San  Felipe,  Baja  California, 
Mexico,  intertidal  zone.  Length:  15mm 
(Gemmell,  Myers  & Hertz,  1987). 

Genus  Mercenaria  Schumacher,  1817 

464  Mercenaria  apodema  (Dali,  1902).  Delete. 
Probably  a ballast  shell  referrable  to  an 
Atlantic  species  (Bernard,  1983a). 

Genus  Protothaca  Dali,  1902 
Subgenus  Protothaca,  s.  s. 

— Protothaca  (P.)  staminea  (Conrad,  1837). 
Synonyms:  Venerupis  petittii  Deshayes,  1839; 
Tapes  ruderata  Deshayes,  1853;  Tapes  staminea 
orbella  Carpenter,  1864;  Protothaca  staminea 
spatiosa  Dali,  1916.  Distribution:  Aleutian 
Islands  to  Cabo  San  Lucas,  Baja  California  Sur, 
Mexico.  Depth:  shore  to  46  m (Hertlein  & 
Grant,  1972).  Synonyms:  Venus  pectunculoides 
Valenciennes,  1846;  Tapes  diversa  Sowerby, 
1855;  Venus  dispar  Carpenter,  1857;  V ampliata 
Carpenter,  1857;  V mundulus  Reeve,  1863; 
Leukoma  conradi  ROmer,  1867;  Paphia 
(Protothaca)  staminea  sulculosa,  Dali,  1902; 
Protothaca  grewingkii  Dali,  1904.  Distribution: 
23°N-60°N,  intertidal  zone  to  10  m (Bernard, 
1983a). 

Subgenus  Antinioche  Olsson,  1961 

465  Protothaca  (A.)  beili  (Olsson,  1961).  As  Nioche 
by  Fischer-Piette  & Vukadinovic  (1977),  and 
Protothaca  by  Bernard  (1983a).  Extend 
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distribution  north  to  the  Gulf  of  Fonseca,  El 
Salvador  (Herndndez,  1979). 

Subgenus  Colonche  Olsson,  1961 

466  Protothaca  (C.)  ecuadoriana  (Olsson,  1961). 
As  Nioche  by  Fischer-Piette  & Vukadinovic 
(1977),  and  Protothaca  by  Bernard  (1983a). 

Subgenus  Leukoma  Romer,  1857 

467  Protothaca  (L.)  asperrima  (Sowerby,  1835). 
Placed  in  genus  Nioche  as  a synonym  of  Nioche 
cardilla  Lamarck,  1818  (Fischer-Piette  & 
Vukadinovic,  1977).  A valid  species.  Delete 
Tapes  tumida  Sowerby,  1853,  as  a synonym. 
Include  the  Islas  GaHpagos,  Ecuador  in 
distribution  (Bernard,  1983a).  Length:  63.9 
mm  (Draper,  1987).  Correct  date  on  synonym 
Venus  intersecta  to  Sowerby,  1853  (Coan,  pers. 
comm.,  1990). 

468  Protothaca  (L.)  macgintyi  (Olsson,  1961).  As 
Nioche  by  Fischer-Piette  & Vukadinovic  (1977). 
As  Protothaca.  Change  spelling  from  mcgintyi 
(Bernard,  1983a). 

469  Protothaca  (L.)  metodon  (Pilsbry  & Lowe, 
1932).  Placed  in  genus  Nioche  by  Fischer- 
Piette  & Vukadinovic  (1977),  and  Protothaca 
by  Bernard  (1983a).  Length:  46.4  mm  (Draper, 
1987). 

470  Protothaca  (L.)  subaequilateralis  (Fischer- 
Piette,  1969).  Placed  in  Nioche  by  Fischer- 
Piette  & Vukadinovic  (1977),  and  Protothaca 
by  Bernard  (1983a). 

471  Protothaca  (L.)  zorritensis  (Olsson,  1961). 
Hinge  figured.  Placed  in  genus  Nioche  by 
Fischer-Piette  & Vukadinovic  (1977).  As 
Protothaca.  Include  the  Islas  GaHpagos  in 
distribution  (Bernard,  1983a). 

Subgenus  Notochione  Hertlein  & Strong,  1948 

472  Protothaca  (N.)  columbiensis  (Sowerby,  1835). 
Extend  distribution  north  to  Laguna  de 
Topolobampo,  Sinaloa,  Mexico  (Garcia-Cubas 
& Reguero,  1987).  Length:  59.6  mm  (Draper, 
1987). 

Subgenus  Tropithaca  Olsson,  1961 

473  Protothaca  (T.)  grata  (Say,  1831).  Hinge 


figured  (Fischer-Piette  & Vukadinovic,  1977). 
Synonym:  Venus  neglecta  Philippi,  1844,  non 
Sowerby,  1839.  Include  the  Islas  Galdpagos, 
Ecuador,  in  distribution  (Bernard,  1983a). 
Length:  49.5  mm  (Draper,  1987). 

Family  PETRICOLIDAE 
Genus  Petricola  Lamarck,  1801 
Subgenus  Petricola,  s.  s. 

476  Petricola  (P.)  exarata  (Carpenter,  1857). 
Extend  distribution  south  to  Mdncora,  Peru 
(Pena,  1971).  Add  synonyms:  Petricola 
anachoreta  Folin,  1867;  Cypricardia  noemi 
Folin,  1867  (Bernard,  1983a). 

477  Petricola  (P.)  lucasana  Hertlein  & Strong,  1948. 
Extend  distribution  south  to  Nicaragua 
(Montoya,  L6pez  & L6pez,  1987).  Length: 
50.3  mm  (Draper,  1987). 

Subgenus  Petricolaria  Stoliczka,  1870 

— Petricola  (P.)  amygdalina  Sowerby,  1834. 
Distribution:  3°S-2°N,  including  the  Islas 
GaMpagos,  Ecuador.  Depth:  intertidal  zone  to 
10  m (Bernard,  1983a). 

478  Petricola  (P.)  cognata  C.B.  Adams,  1852. 
Extend  distribution  north  to  Laguna  de 
Topolobampo,  Sinaloa,  Mexico  (Garcia-Cubas 
& Reguero,  1987). 

480  Petricola  (P.)  gracilis  Deshayes,  1853.  Synonym: 
Petricola  gracilis  parallela  Pilsbry  & Lowe,  1932 
(Bernard,  1983a).  Extend  distribution  south  to 
Los  Santos  Province,  Panama  (Garcia  & 
Pelesca,  1984).  Length:  74.1  mm  (Draper, 
1987).  Extend  distribution  south  to  Guayas, 
Ecuador  (Skoglund,  1990b). 

Genus  Rupellaria  Fleuriau  de  Bellevue,  1802 
Raised  to  genus  (Abbott,  1974)  (Woodring, 
1982). 

— Rupellaria  carditoides  (Conrad,  1837).  Length: 

40  mm.  Depth:  intertidal  zone  to  offshore. 
Distribution:  Vancouver  Island,  British 

Columbia,  Canada,  to  Bahia  Magdalena,  Baja 
California  Sur,  Mexico  (McLean,  1978). 
Delete.  Distribution  (28°N-57°N)  is  north  of 
the  Panamic  Province  (Bernard,  1983a). 

481  Rupellaria  denticulata  (Sowerby,  1834).  Length: 
34.2  mm  (Draper,  1987). 
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482  Rupellaria  olssoni  Bernard,  1983.  Synonym: 
Petricola  (P.)  peruviana  Olsson,  1961,  non 
Venerupis  peruviana  Jay,  1839  (Bernard,  1983a). 

483  Rupellaria  typica  (Jonas,  1844).  Synonyms: 

Petricola  robusta  Sowerby,  1834;  P.  riocaensis 
Maury,  1917.  Distribution:  both  sides  of 
Central  America  (Woodring,  1982).  Add 
synonym:  Petricola  venusta  Folin,  1867 

(Bernard,  1983a).  Length:  41.5  mm  (Draper,  1987). 

Superfamily  MACTRACEA 
Family  MACTRIDAE 
Genus  Mactra  Linnaeus,  1767 
Subgenus  Mactra,  s.  s. 

486  Mactra  (M.)  williamsi  Berry,  1960. 
Distribution:  2°S-14°N  (Bernard,  1983a). 

Holotype  figured  (Hertz,  1984). 

Subgenus  Mactroderma  Dali,  1894 

488  Mactra  (M. ) velata  Philippi,  1849.  Distribution: 
1°S-19°N,  including  the  Islas  Galapagos, 
Ecuador  (Bernard,  1983a).  Length:  116  mm 
(Draper,  1987). 

Subgenus  Mactrotoma  Dali,  1894 

489  Mactra  (M.)  dolabriformis  (Conrad,  1867). 
Delete  here.  Subgenus  changed.  See  Mactra 
(Simomactra). 

490  Mactra  (M.)  nasuta  Gould,  1851.  Distribution 
restricted  to  6°N-34°N  (Bernard,  1983a). 

Subgenus  Micromactra  Dali,  1894 

491  Mactra  (M.)  angusta  Reeve,  1854.  Extend 
distribution  north  to  San  Bias,  Nayarit,  Mexico. 
Length:  48.1  mm  (Draper,  1987). 

492  Mactra  (M.)  califomica  Conrad,  1837.  Extend 
distribution  south  to  Tumbes,  Peru  (Pena, 
1971).  Add  synonym:  Mactra  ovalina  Reeve, 
1854  (Bernard,  1983a). 

493  Mactra  (M.)  fonsecana  Hertlein  & Strong,  1950. 
Include  the  Islas  Galapagos,  Ecuador,  in 
distribution  (Finet,  1985). 

495  Mactra  (M.)  vanattae  Pilsbry  & Lowe,  1932. 
Extend  distribution  south  to  Paita,  Piura 
Province,  Peru  (Pena,  1971). 


Subgenus  Simomactra  Dali,  1894 

489  Mactra  (S.)  dolabriformis  (Conrad,  1867).  "The 
type  species  of  Simomactra  Dali,  1894; 
doubtfully  to  be  distinguished  from  Mactrotoma 
by  having  a smaller  pallial  sinus"  (Keen  & 
Goan,  1975).  Length:  96.7  mm  (Draper,  1987). 

— Mactra  (S.)  hoffstetteri  Cauquoin,  1969. 
Distribution:  1°N  (Bernard,  1983a). 

Genus  Harvella  Gray,  1853 

498  Harvella  elegans  (Sowerby,  1825).  Add 
synonyms:  Mactra  estrellana  Olsson,  1922; 
Mactra  sanctiblasii  Maury,  1925.  Subspecies: 
Harvella  elegans  tucilla  Olsson,  1932  (Woodring, 
1982).  Length:  76  mm  (Draper,  1987). 

Genus  Mactrellona  Marks,  1951 

499  Mactrellona  carinata  (Lamarck,  1818).  Extend 
range  south  to  Tumbes,  Peru  (as  M.  alata) 
(Pena,  1971).  Synonym:  Mactrellona  alata 
Spengler,  auctt.,  non  Spengler,  1802  (Bernard, 
1983a). 

501  Mactrellona  exoleta  (Gray,  1837).  Include  the 
Islas  Galapagos,  Ecuador,  in  distribution 
(Bernard,  1983a).  Length:  129.6  mm  (Draper, 
1987). 

Genus  Mulinia  Gray,  1837 

503  Mulinia  coloradoensis  Dali,  1894.  Delete 
Mulinia  modesta  Dali,  1894,  as  synonym 
(Bernard,  1983a).  Length:  63.4  mm  (Draper, 
1987). 

504  Mulinia  pallida  (Broderip  & Sowerby,  1829). 
Add  synonyms:  Mulinia  densata  Conrad,  1856; 
Mactra  carinulata  Reeve,  1854;  Mulinia  modesta 
Dali,  1894;  M.  camina  Pilsbry  & Olsson,  1941 
(Bernard,  1983a). 

Genus  Raeta  Gray,  1853 

505  Raeta  undulata  (Gould,  1851).  Extend 
distribution  south  to  near  Caleta  Chipana, 
Chile  (21°S)  (Tomicic-K.,  1978).  Synonym: 
Raeta  gibbosa  Gabb,  1869  (Bernard,  1983a). 
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Genus  Rangia  DesMoulins,  1832 
Subgenus  Rangianella  Conrad,  1863 

506  Rangia  (R.)  mendica  (Gould,  1851).  Add 
synonym:  Gnathodon  lecontei  Conrad,  1853 
(Bernard,  1983a).  Length:  36.4  mm  (Draper, 
1987). 

Genus  Spisula  Gray,  1837 

— Spisula  planulata  (Conrad,  1837).  As  subgenus 
Mactromeris.  Distribution:  Monterey  Bay, 
California,  to  Cabo  San  Lucas,  Baja  California 
Sur,  Mexico.  Depth:  intertidal  zone  to  91  m 
(Hertlein  & Grant,  1972). 

Superfamily  TELLINACEA 
In  line  1 of  the  definition  of  the  Tellinacea, 
delete  "never  with  a chondrophore"  and 
substitute,  "never  with  any  inverted  V-shaped 
cardinal  teeth"  (Keen  & Coan,  1975). 

Family  TELLINIDAE 
Genus  Tellina  Linnaeus,  1758 
Subgenus  Angulus  Megerle,  1811 

508  Tellina  (A.)  amianta  Dali,  1900.  Include  the 
Islas  Galdpagos,  Ecuador,  in  distribution 
(Bernard,  1983a).  Holotype  figured.  Extend 
distribution  to  San  Felipe,  Baja  California, 
Mexico.  Shell  and  hinge  figured  (Hertz,  Myers 
& Gemmell,  1984). 

509  Tellina  (A.)  carpenteri  Dali,  1900.  Lectotype 
figured.  Valve  interiors  figured.  Add  synonym: 
Angulus  variegatus  Carpenter,  1864,  non  Tellina 
variegata  Gmelin,  1791.  Depth:  intertidal  zone 
to  500  m (Coan,  1971). 

512  Tellina  (A.)  coani  Keen,  1971.  Holotype 
figured.  Interior  of  valves  and  hinge  figured. 
Extend  distribution  to  Playa  Alicia,  near  San 
Felipe,  Baja  California,  Mexico  (Gemmell, 
Myers  & Hertz,  1983).  Depth:  30  m (F.  & L. 
Poorman,  1988). 

513  Tellina  (A.)  felix  Hanley,  1844.  Extend 
distribution  north  to  Laguna  de  Guaymas, 
Sonora  (Garda-Cubas  & Reguero,  1987). 
Extend  distribution  north  to  Bahia  San  Carlos, 
Sonora,  Mexico.  Depth  to  90  m (F.  & L. 
Poorman,  1988). 

515  Tellina  (A.)  hibema  Hanley,  1844.  Lectotype 
figured.  Intertidal  zone  near  San  Felipe,  Baja 
California,  Mexico  (Hertz,  Myers  & Gemmell, 


1984). 

517  Tellina  (A.)  meropsis  Dali,  1900.  Lectotype 
figured.  Valve  interiors  figured.  Add 
synonym:  Angulus  gouldii  Carpenter,  1864,  ex 
Hanley  MS,  non  Tellina  gouldii  Hanley,  1846. 
Distribution:  Pacific  Grove,  California;  the  west 
coast  of  Baja  California;  the  Gulf  of  California, 
Mexico,  and  south  to  Santa  Elena,  Ecuador. 
Depth:  intertidal  zone  to  48  m (Coan,  1971). 
Length:  15.1  mm  (Draper,  1987). 

518  Tellina  (A.)  recurvata  Hertlein  & Strong,  1949. 
Length:  27  mm  (Draper,  1987). 

522  Tellina  (A.)  tumbezensis  (Olsson,  1961).  Extend 
distribution  north  to  Panama  (Avil6s-E.,  1981). 

Subgenus  Elliptotellina  Cossmann,  1888 

523  Tellina  (E.)  pacifica  Dali,  1900.  Extend 
distribution  south  to  the  Islas  Galdpagos, 
Ecuador  (Finet,  1985).  Length:  18  mm 
(Draper,  1987).  Extend  distribution  across  the 
Gulf  of  California  to  Bahia  San  Carlos,  Sonora, 
Mexico.  Depth:  20  to  35  m (F.  & L.  Poorman, 
1988). 

Subgenus  Elpidollina  Olsson,  1961 

524  Tellina  (E.)  decumbens  Carpenter,  1865.  Add 
synonym:  Angulus  amplectans  Carpenter,  1864, 
nom.  nud.  (Bernard,  1983a). 

Subgenus  Eurytellina  Fischer,  1887 

525  Tellina  (E.)  ebumea  Hanley,  1844.  Add 

synonym:  Tellina  (E.)  ebumea  askoyana 

Hertlein  & Strong,  1955  [526].  Distribution: 
5°S-14°N  (Bernard,  1983a).  Extend  distribution 
north  to  Nayarit,  Mexico  (Reguero  & Garcia- 
Cubas,  1989). 

526  Tellina  (E.)  ebumea  askoyana  Hertlein  & 
Strong,  1955.  Delete.  Becomes  synonym  of 
Tellina  (E.)  ebumea  [525]  (Bernard,  1983a). 

527  Tellina  (E.)  ecuadoriana  Pilsbry  & Olsson, 
1941.  Extend  distribution  south  to  Tumbes, 
Peru  (Pena,  1971).  Extend  distribution  north 
to  the  Gulf  of  Fonseca,  El  Salvador 
(Herndndez,  1979). 

528  Tellina  (E.)  hertleini  (Olsson,  1961).  Extend 

distribution  south  to  Tumbes,  Peru  (Pena, 
1971).  Distribution:  3°S-13°N  (Bernard, 

1983a). 
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— Tellina  (E.)  laplata  Pilsbry  & Olsson,  1941. 
Length:  60  mm.  Distribution:  Paita  and 
Bayovar,  Peru  (Olsson,  1961). 

531  Tellina  (E.)  mantaensis  Pilsbry  & Olsson,  1943. 
Extend  distribution  north  to  Guaymas,  Sonora, 
Mexico.  Length:  26.2  mm  (Draper,  1987). 

532  Tellina  (E.)  prora  Hanley,  1844.  Extend 
distribution  north  to  San  Felipe,  Baja 
California,  Mexico.  Valve  interiors  and  hinge 
figured  (Gemmell,  Myers  & Hertz,  1987). 

535  Tellina  (E.)  simulans  C.B.  Adams,  1852.  Valve 
interiors  figured  (Gemmell,  Myers  & Hertz, 

1987) .  Length:  52.3  mm  (Draper,  1987). 

Subgenus  Hertellina  Olsson,  1961 

536  Tellina  (H.)  nicoyana  Hertlein  & Strong,  1949. 
Distribution:  4°S-10°N  (Bernard,  1983a). 

Subgenus  Laciolina  Iredale,  1937 

537  Tellina  (L.)  ochracea  Carpenter,  1864.  Extend 
distribution  south  to  Bahia  Cocos,  Costa  Rica 
(Skoglund,  1990a). 

Subgenus  Lyratellina  Olsson,  1961 

538  Tellina  (L.)  lyra  Hanley,  1844.  Extend 
distribution  to  Bahia  San  Carlos,  Sonora, 
Mexico.  Depth  to  35  mm  (F.  & L.  Poorman, 

1988) . 

Subgenus  Merisca  Dali,  1900 

540  Tellina  (M.)  brevirostris  Deshayes,  1855. 
Lectotype  figured.  Delete  Merisca  margarita 
Olsson,  1961,  as  synonym.  Distribution:  south 
of  Puertecitos,  Baja  California,  throughout  the 
Gulf  of  California,  Mexico,  to  the  Islas 
GaHpagos,  Ecuador  (Myers,  Gemmell  & Hertz, 
1983).  Length:  25.2  mm  (Draper,  1987). 

541  Tellina  (M.)  reclusa  Dali,  1900.  Extend 
distribution  into  the  Gulf  of  California  at  San 
Felipe,  Baja  California,  Mexico.  Lectotype 
figured.  Synonym:  Merisca  margarita  Olsson, 
1961  (Myers,  Gemmell  & Hertz,  1983). 

542  Tellina  (M.)  cristallina  Spengler,  1798. 
Synonyms:  Tellina  errati  Pilsbry  & Johnson, 
1917;  Merisca  rhynchoscuta  Olsson,  1961. 
Distribution:  Panama  to  Ecuador;  Western 
Atlantic  (Woodring,  1982).  Exterior  and 


details  of  hinge  figured  (as  T.  rhynchoscuta ) 
(Gemmell,  Myers  & Hertz,  1987).  Length:  27 
mm  (Draper,  1987). 

543  Tellina  (M.)  ulloana  Hertlein,  1968.  Hinge 
dentition  figured.  Extend  distribution  north  to 
the  San  Felipe  area,  Baja  California,  Mexico 
(Gemmell,  Hertz  & Myers,  1980). 

Subgenus  Peronidia  Dali,  1900 

— Tellina  (P.)  bodegensis  Hinds,  1845.  Synonym: 
Tellina  ( Peronidia ) santarosae  Dali,  1900. 
Lectotype  figured.  Distribution:  British 

Columbia,  Canada,  to  Bahia  Magdalena,  Baja 
California  Sur,  Mexico.  Gulf  of  California 
records  probably  in  error.  Depth:  intertidal 
zone  to  96  m (Coan,  1971).  Synonym:  ?T. 
callamensis  Reagan,  1908  (Bernard,  1983a). 
Length:  62.4  mm  (Draper,  1987). 

Subgenus  Phyllodella  Hertlein  & Strong,  1949 

544  Tellina  (P.)  insculpta  Hanley,  1844.  Extend 
distribution  north  to  Nayarit,  Mexico  (Reguero 
& Garcia-Cubas,  1989). 

Subgenus  Phyllodina  Dali,  1900 

545  Tellina  (P. ) fluctigera  Dali,  1908.  Distribution: 
4°S-8°N.  Depth:  45  to  333  m (Bernard,  1983a). 

546  Tellina  (P.)  pristiphora  Dali,  1900. 
Distribution:  10°N-28°N  (Bernard,  1983a). 

Subgenus  Scissula  Dali,  1900 

550  Tellina  (S.)  virgo  Hanley,  1844.  Valve  interiors 
and  details  of  hinge  figured.  Extend 
distribution  to  San  Felipe,  Baja  California, 
Mexico  (Gemmell,  Myers  & Hertz,  1987). 

Subgenus  Tellinella  Morch,  1853,  ex  Gray  MS 

551  Tellina  (T.)  cumingii  Hanley,  1844.  Synonym: 
Tellina  argis  Olsson,  1971  [551a].  Distribution: 
9°N-25°N  (Bernard,  1983a).  Include  Isla 
Gorgona,  Colombia,  in  distribution  (von  Prahl, 
1986).  Length:  65.5  mm  (Draper,  1987). 

551a  Tellina  (T.)  cumingii  argis  Olsson,  1971. 
Known  from  a single  valve  taken  at  Isla 
Gorgona,  Colombia,  91  to  101  m (Olsson, 
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1971).  Delete.  Becomes  a synonym  of  Tellina 
(T.)  cumingii  Hanley,  1844  [551]  (Bernard, 
1983a). 

552  Tellina  (T.)  zacae  Hertlein  & Strong,  1949. 
Distribution:  27°N-29°N  (Bernard,  1983a). 

Subgenus  Tellinidella  Hertlein  & Strong,  1949 

554  Tellina  (T.)  princeps  Hanley,  1844.  Correct 
Keen  (1971)  number  from  544  (Keen  & Coan, 
1975).  Length:  80.5  mm  (Draper,  1987). 

555  Tellina  (T.)  purpurea  Broderip  & Sowerby, 
1829.  Extend  distribution  south  to  Tumbes, 
Peru  (Pena,  1971).  Length:  65.9  mm  (Draper, 
1987). 

Genus  Leporimetis  Iredale,  1930 
Synonym:  Florimetis  Olsson  & Harbison,  1953 
(Coan,  1971). 

556  Leporimetis  asthenodon  (Pilsbry  & Olsson, 
1932).  Extend  distribution  south  to  Tumbes, 
Peru  (Pena,  1971). 

557  Leporimetis  cognata  (Pilsbry  & Vanatta,  1902). 
Depth:  35  to  100  m (F.  & L.  Poorman,  1988). 

558  Leporimetis  dombei  (Hanley,  1844).  Include  the 
Islas  Galdpagos,  Ecuador,  in  distribution  (Finet, 
1985). 

— Leporimetis  obesa  (Deshayes,  1855).  Lectotype 
figured.  Interior  of  valves  figured.  Synonyms: 
Tellina  turgida  Deshayes,  1855;  T.  aha  Conrad, 
1837,  non  Conrad,  1833;  Scrobicularia 
biangulata  Carpenter,  1856.  Distribution:  Point 
Conception,  California,  to  Bahia  Magdalena, 
Baja  California  Sur,  Mexico.  Depth:  intertidal 
zone  to  46  m (Coan,  1971).  Length:  112.3  mm 
(Wagner  & Abbott,  1990). 

Genus  Cymatoica  Dali,  1890 
Raised  from  subgenus  (Abbott,  1974). 

559  Cymatoica  undulata  (Hanley,  1844).  Include 
the  Islas  Galdpagos,  Ecuador,  in  distribution 
(Bernard,  1983a).  Depth:  35  to  100  m (F.  & 
L.  Poorman,  1988). 

Genus  Macoma  Leach,  1819 
Subgenus  Psammacoma  Dali,  1900 


561  Macoma  (?P.)  carlottensis  (Whiteaves,  1880). 
Lectotype  figured.  Interior  of  valves  figured. 
Distribution:  Aleutian  Islands,  Alaska,  to  Islas 
Coronados,  Baja  California,  and  Isla  Animas, 
Gulf  of  California,  Mexico.  Depth:  5 to  1547 
m.  Other  records  from  Baja  California  Sur  are 
in  error  (Coan,  1971). 

562  Macoma  (P.)  elytrum  Keen,  1958.  Hinge 
dentition  figured  (Gemmell,  Hertz  & Myers, 
1980).  Lectotype  of  synonym  Tellina  elongata 
Hanley,  1844,  figured.  Interior  of  right  valve 
of  lectotype  figured  (Myers,  Hertz  & Gemmell, 
1983a  and  1983b).  Length:  87.1  mm  (Wagner 
& Abbott,  1990). 

563  Macoma  (P.)  grandis  (Hanley,  1844).  Add  Islas 
Galdpagos,  Ecuador,  to  distribution  (Bernard, 
1983a).  Length:  85  mm  (Draper,  1987). 

564  Macoma  (P.)  hesperus  Dali,  1908.  Delete. 
Known  only  from  the  holotype,  which  is  from 
the  Caribbean  (Bernard,  1983a). 

565  Macoma  (P.)  lamproleuca  (Pilsbry  & Lowe, 
1932).  Length:  101.8  mm  (Wagner  & Abbott, 
1990). 

— Macoma  (P.)  panamensis  Dali,  1900.  Valid 
species.  Holotype  figured.  Type  locality  Bahia 
de  Panama.  Keen  (1971)  lower  fig.  566  is  this 
species  (Gemmell,  Myers  & Hertz,  1984). 

567  Macoma  (P.)  panamensis  spectri  Hertlein  & 
Strong,  1949.  Synonym:  Macoma  siliqua  spectri 
Hertlein  & Strong,  1949.  Holotype  figured. 
Holotype  dentition  figured  (Gemmell,  Myers  & 
Hertz,  1984).  Depth:  35  to  100  m (F.  & L. 
Poorman,  1988). 

566  Macoma  (P.)  siliqua  (C.B.  Adams,  1852). 
Extend  distribution  south  to  Esmeraldas, 
Ecuador.  Depth:  90  m (Cruz-P.,  1977). 
Synonym:  Macoma  (P.)  siliqua  spectri  Hertlein 
& Strong,  1949.  Distribution:  9°N-31°N. 
Depth:  20  to  150  m (Bernard,  1983a). 
Holotype  shell  and  hinge  figured.  Holotype  of 
synonym  Thracia  camea  Morch,  1860,  figured. 
Delete  synonyms  Macoma  panamensis  Dali, 
1900,  and  M.  siliqua  spectri  Hertlein  & Strong, 
1949.  Keen  (1971)  fig.  566,  lower,  is  Macoma 
panamensis  Dali,  1900.  Distribution:  San 
Felipe,  Baja  California,  Mexico,  to  Panama 
(Gemmell,  Myers  & Hertz,  1984).  Length:  35.2 
mm  (Draper,  1987). 
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Subgenus  Rexithaerus 
Tryon,  1869,  ex  Conrad  MS 

568  Macoma  (R.)  indentata  Carpenter,  1864. 
Lectotype  figured.  Valve  interiors  figured. 
Synonyms:  Macoma  (R.)  indentata  tenuirostris 
Dali,  1900;  M.  (R.)  rickettsi  Steinbeck  & 
Ricketts,  1941,  ex  Rehder  MS,  nom.  nud. 
Distribution:  Trinidad,  California,  to  and 
through  the  Gulf  of  California  as  far  south  as 
Isla  Cerralvo,  Baja  California  Sur;  Guaymas, 
Sonora,  Mexico.  Depth:  intertidal  zone  to  91 
m (Coan,  1971).  Length:  93.2  mm  (Wagner  & 
Abbott,  1990). 

— Macoma  (R.)  secta  (Conrad,  1837).  Synonyms: 
Tellina  ligamentina  Deshayes,  1843;  Macoma 
secta  edulis  Carpenter,  1860,  ex  Nuttall  MS. 
Holotype  and  valve  interiors  figured.  Length: 
120  mm.  Distribution:  Vancouver  Island, 
British  Columbia,  Canada,  to  Bahia  Magdalena, 
Baja  California  Sur,  Mexico.  Depth:  intertidal 
zone  to  46  m.  Specimens  in  collections  from 
Acapulco  and  Oaxaca  probably  represent 
labeling  errors  (Coan,  1971).  Extend 
distribution  into  the  Gulf  of  California  at 
Bahia  San  Carlos,  Sonora,  Mexico.  Depth:  80 
m (F.  & L.  Poorman,  1988). 

Genus  Psammotreta  Dali,  1900 
Subgenus  Psammotreta,  s.  s. 

569  Psammotreta  (P.)  aurora  (Hanley,  1844).  Add 

synonym:  Tellina  concinna  Philippi,  1844. 

Extend  distribution  to  the  Islas  Galdpagos, 
Ecuador  (Bernard,  1983a).  Length:  40  mm 
(Draper,  1987). 

570  Psammotreta  (P.)  mazatlanica  (Deshayes,  1855). 
Length:  42.5  mm  (Draper,  1987).  Extend 
distribution  north  to  Isla  Smith,  Bahia  de  los 
Angeles,  Baja  California,  Mexico.  Depth:  183 
m (Skoglund,  1988). 

572  Psammotreta  (P.)  viridotincta  (Carpenter,  1856). 
Synonym:  Tellina  casta  Hanley,  1844  (Bernard, 
1983a).  Length:  79.3  mm  (Wagner  & Abbott, 
1990). 

Subgenus  Ardeamya  Olsson,  1961 

573  Psammotreta  (A.)  columbiensis  (Hanley,  1844). 
Extend  distribution  south  to  Tumbes,  Peru 
(Pena,  1971). 


Genus  Strigilla  Turton,  1822 
Subgenus  Strigillia,  s.  s. 

575  Strigilla  (S.)  cicercula  (Philippi,  1846). 
Synonym:  S.  interrupta  Mdrch,  1860  [579]. 
Depth:  90  m (Cruz-P.,  1977).  Delete  S. 
interrupta  as  a synonym  (Bernard,  1983a). 
Length:  11.7  mm  (Draper,  1987). 

576  Strigilla  (S.)  dichotoma  (Philippi,  1846).  Depth: 
51  m (Cruz-P.,  1977).  Include  the  Islas 
GaHpagos,  Ecuador,  in  distribution  (Bernard, 
1983a). 

577  Strigilla  (S.)  disjuncta  (Carpenter,  1856). 
Extend  distribution  north  to  the  Gulf  of 
Fonseca,  El  Salvador  (Herndndez,  1979). 

Subgenus  Pisostrigilla  Olsson,  1961 

579  Strigilla  (P.)  interrupta  Morch,  1860.  Regarded 
as  a synonym  of  Strigilla  cicercula  (Philippi, 
1846)  [575]  (Cruz-P.,  1977),  and  as  a valid 
species  by  Bernard  (1983a) 

Subgenus  Simplistrigilla  Olsson,  1961 

580  Strigilla  (S.)  serrata  Morch,  1860.  Extend 
distribution  north  to  Cabo  Tepoca,  Sonora, 
Mexico  (Skoglund,  1974).  Distribution: 
northern  end  of  the  Gulf  of  California,  Mexico, 
south  to  Ecuador  (Keen  & Coan,  1975). 

Genus  Temnoconcha  Dali,  1921 

582  Temnoconcha  cognata  (C.B.  Adams,  1852). 
Length:  48.1  mm  (Draper,  1987).  Extend 
distribution  south  to  Guayas,  Ecuador 
(Skoglund,  1990b). 

Family  DONACIDAE 

Classification  follows  Coan  (1983a). 

Genus  Donax  Linnaeus,  1758 

583  Donax  asper  Hanley,  1845.  Lectotype  figured. 
Synonyms:  Donax  granifera  Reeve,  1854,  ex 
Deshayes  MS;  D.  rostratus  C.B.  Adams,  auctt ., 
non  C.B.  Adams,  1852.  Length:  42  mm. 
Distribution:  Gulf  of  Fonseca,  El  Salvador,  to 
Tumbes  Province,  Peru.  Intertidal  on  sand 
beaches  (Coan,  1983a). 

— Donax  assimilis  Hanley,  1845.  Lectotype 
figured.  Synonyms:  Donax panamensis  Philippi, 
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1849  [596];  D.  cayennensis  Lamarck,  auctt.,  non 
D.  caianensis  Lamarck,  1818;  D.  curtus  Sowerby, 
1866;  D.  reevei  Benin,  1881.  Length:  44  mm. 
Distribution:  Gulf  of  Fonseca,  El  Salvador,  to 
the  Gulf  of  Guayaquil,  Ecuador.  Intertidal 
zone  in  sand  (Coan,  1983a). 

588  Donax  dentifer  Hanley,  1843.  Extend 
distribution  north  to  the  Gulf  of  Fonseca,  El 
Salvador  (Herndndez,  1979).  Lectotype  figured. 
Delete  ?Donax  assimilis  Hanley,  1845,  as 
synonym.  Length:  48  mm.  Distribution: 
Guatemala  to  Guayas  Province,  Ecuador, 
intertidal  zone  in  sand  (Coan,  1983a).  Extend 
distribution  north  to  Tapachula,  Chiapas, 
Mexico  (Coan,  1985). 

596  Donax  panamensis  Philippi,  1849.  Delete. 
Becomes  a synonym  of  Donax  assimilis  Hanley, 
1845  (Coan,  1983a). 

Subgenus  Chion  Scopoli,  1777 

— Donax  (C.)  caelatus  caelatus  Carpenter,  1857. 

Lectotype  figured.  Synonym:  Donax 

punctatostriatus  "var. " caelatus  Carpenter,  1857. 
Length:  49  mm.  Distribution:  Bahia  de  las 
Animas,  Baja  California;  Guaymas,  Sonora, 
Mexico,  to  Golfito,  Costa  Rica.  Depth: 
intertidal  zone  to  3 m (Coan,  1983a).  Extend 
distribution  south  to  Panama  (Coan,  1985). 

— Donax  (C.)  caelatus  rothi  Coan,  1983.  Length: 
22  mm.  Distribution:  Canoa,  Manabi  Province, 
Ecuador,  to  Punta  Sal,  Piura  Province,  Peru. 
Depth:  intertidal  zone  to  3 m (Coan,  1983a). 

586  Donax  (C.)  contusus  Reeve,  1854.  Delete. 
Becomes  synonym  of  Donax  cutter  Hanley,  1845 
[587]  (Coan,  1983a). 

587  Donax  (C.)  culter  Hanley,  1845.  Lectotype 
figured.  Synonyms:  Donax  contusus  Reeve, 
1854  [586];  D.  conradi  Reeve,  1854;  D.  bitinctus 
Reeve,  1855;  D.  califomicus  Conrad,  auctt.,  non 
Conrad,  1837.  Delete  as  synonyms:  D.  petallina 
Reeve,  1854;  D.  petalina  Deshayes,  1855  [in 
part];  Amphichaena  gracilis  Morch,  1860. 
Length:  47  mm.  Distribution:  Isla  San  Ignacio, 
Sonora,  and  La  Paz,  Baja  California  Sur,  to 
Acapulco,  Guerrero,  Mexico.  Depth:  intertidal 
zone  to  2 m (Coan,  1983a). 

589  Donax  (C.)  ecuadorianus  Olsson,  1961. 
Holotype  figured.  Length:  22  mm.  Extend 
distribution  north  to  Gulf  of  Fonseca,  El 


Salvador.  Intertidal  zone  to  1 m (Coan, 
1983a). 

582  Donax  (C.)  mancorensis  Olsson,  1961.  Delete. 
Becomes  synonym  of  Donax  obesulus  Reeve, 
1854  [594]  (Coan,  1983a). 

594  Donax  (C.)  obesulus  Reeve,  1854.  Lectotype 
figured.  Synonyms:  Donax peruvianus  Deshayes, 
1855;  D.  radiatus  Valenciennes,  1827;  D. 
aricanus  Dali,  1909;  D.  mancorensis  Olsson, 
1961  [592];  D.  punctatostriatus  Hanley,  auctt., 
non  Hanley,  1843.  Delete  as  synonyms:  IDonax 
granifera  Reeve,  1854;  D.  curtus  Sowerby,  1866. 
Length:  38  mm.  Distribution:  Canoa,  Manabi 
Province,  Ecuador,  to  Bahia  Moreno, 
Antofagasta  Province,  Chile  (Coan,  1983a). 

595  Donax  (C.)  obesus  Orbigny,  1845.  Holotype 
figured.  Synonym:  Donax  obesulus  Reeve, 
auctt.,  non  Reeve,  1854.  Length:  15.2  mm. 
Distribution:  Gulf  of  Fonseca,  El  Salvador,  to 
Manabi  Province,  Ecuador  (Coan,  1983a). 

598  Donax  (C.)  punctatostriatus  Hanley,  1843. 

Lectotype  figured.  Synonym:  Donax  sowerbyi 
Bertin,  1881.  Delete  as  synonym:  D.  caelatus 
Carpenter,  1857.  Length:  48  mm. 

Distribution:  Isla  Cedros;  Laguna  San  Ignacio, 
Baja  California  Sur,  and  throughout  the  Gulf 
of  California,  to  Manzanillo,  Colima,  Mexico. 
Intertidal  zone  to  about  5 m (Coan,  1983a). 

Subgenus  Machaerodonax  Romer,  1870 

585  Donax  (M.)  carinatus  Hanley,  1843.  Holotype 
figured.  Length:  52  mm.  Distribution:  Bahia 
Magdalena,  Baja  California  Sur,  and  Altata, 
Sinaloa,  Mexico,  to  Tumbes  Province,  Peru. 
Intertidal  zone  to  12  m (Coan,  1983a). 

599  Donax  (M.)  transversus  Sowerby,  1825.  Length: 
42  mm.  Distribution:  Altata,  Sinaloa,  Mexico, 
to  Piura  Province,  Peru.  Intertidal  zone  in 
sand  (Coan,  1983a).  Length:  47.3  mm  (Draper, 
1987). 

Subgenus  Amphichaena  Philippi,  1847 

600  Donax  (A.)  kindermanni  (Philippi,  1847). 
Extend  distribution  south  to  the  Gulf  of 
Fonseca,  El  Salvador  (Herndndez,  1979). 
Lectotype  figured.  Add  synonym:  Amphichaena 
gracilis  Morch,  1860.  Length:  48  mm. 
Distribution:  Bahia  Tenacatita,  Jalisco,  Mexico, 
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to  Gulf  of  Fonseca,  El  Salvador.  Intertidal 
zone  in  sand  (Coan,  1983a). 

Subgenus  Paradonax 
Cossmann,  in  Cossmann  & Peyrot,  1911 

584  Donax  (P.)  califomicus  Conrad,  1837.  Synonym: 
Donax  navicula  Hanley,  1845  [593].  Length:  33 
mm.  Distribution:  Ventura  County,  California, 
to  and  throughout  the  Gulf  of  California, 
Mexico,  and  south  to  Tumbes  Province,  Peru. 
Intertidal  zone  to  10  m in  fine  sand  (Coan, 
1983a). 

591  Donax  (P.)  gracilis  Hanley,  1845.  Lectotype 
figured.  Length:  30.2  mm.  Extend  depth  to 
50  m (Coan,  1983a). 

593  Donax  (P.)  navicula  Hanley,  1845.  Delete. 
Becomes  synonym  of  Donax  califomicus  Conrad, 
1837  [584]  (Coan,  1983a). 

Donax,  s.  1. 

590  Donax  gouldii  Dali,  1921.  Holotype  figured. 
Synonyms:  Donax  obesus  Gould,  1851,  non 
Orbigny,  1845;  Donax  obesus  Philippi,  1851, 
non  Orbigny,  1845;  D.  laevigatus  Reeve,  1854, 
ex  Deshayes  MS;  D.  abruptus  Carpenter,  1857, 
ex  Gould  MS,  nom.  nud.  Length:  31.5  mm. 
Distribution:  Marin  County,  California,  to 
Arroyo  Conejo,  Baja  California  Sur;  Isla 
Socorro,  Islas  Revillagigedo,  Mexico.  Intertidal 
zone  to  5 m.  Records  from  Mexican  mainland 
are  probably  in  error  (Coan,  1983a). 

— Donax  marincovichi  Coan,  1983.  Synonyms: 
Donax  radiatus  Valenciennes,  auctt.,  in  part, 
non  Valenciennes,  1827;  D.  peruvianus 
Deshayes,  auctt.,  in  part,  non  Deshayes,  1855. 
Length:  32  mm.  Distribution:  Salinas,  Ecuador, 
to  Tarapaca  Province,  Chile.  Intertidal  zone 
on  sandy  beaches  (Coan,  1983a). 

Genus  Iphigenia  Schumacher,  1817 

601  Iphigenia  altior  (Sowerby,  1833).  Lectotype 
figured.  Length:  84  mm.  Distribution:  from 
Mazatldn,  Sinaloa,  Mexico,  south.  Not  found 
in  the  Gulf  of  California.  Depth:  intertidal 
zone  to  11  m (Coan,  1983a).  Length:  87  mm 
(Draper,  1987). 


Family  PSAMMOBIIDAE 
Subfamily  PSAMMOBIINAE 
Genus  Gari  Schumacher,  1817 
Subgenus  Gobraeus  Brown,  1844,  ex  Leach  MS 
As  a genus  (Hertlein  & Grant,  1972). 

— Gari  (G.)  califomica  (Conrad,  1849).  Synonym: 
Psammobia  rubroradiata  Carpenter,  1864,  ex 
Nuttall  MS.  Holotype  figured.  Valve  interior 
figured.  Distribution:  Shelikof  Strait,  Alaska, 
to  Bahia  Magdalena,  Baja  California  Sur, 
Mexico.  Depth:  intertidal  zone  to  168  m 
(Coan,  1973b).  Add  synonym:  Psammobia 
kazusensis  Yokoyama,  1922  (Bernard,  1983a). 
Length:  148.6  mm  (Draper,  1987). 

602  Gari  (G.)  edentula  (Gabb,  1869).  Synonym: 
?Tellina  fucata  Hinds,  1845.  Holotype  and 
valve  interior  figured.  Distribution:  near  Santa 
Barbara,  to  San  Pedro,  California,  and  possibly 
to  Bahia  Magdalena,  Baja  California  Sur, 
Mexico  (type  locality  of  Tellina  fucata).  Depth: 

5 to  137  m in  fine  sand  (Coan,  1973b). 
Length:  136.5  mm  (Draper,  1987). 

603  Gari  (G.)  helenae  Olsson,  1961.  Distribution: 
4°N-29°S,  intertidal  zone  (Bernard,  1983a). 
Extend  distribution  north  to  San  Felipe,  Baja 
California,  and  Guaymas,  Sonora,  Mexico. 
Holotype  figured.  Hinge  with  "chondrophore" 
and  resilium  figured  (Myers,  Gemmell  & Hertz, 
1984).  Depth:  35  m (F.  & L.  Poorman,  1988). 

606  Gari  (G.)  maxima  (Deshayes,  1855).  Length: 
125  mm  (Wagner  & Abbott,  1990). 

607  Gari  (G.)  panamensis  Olsson,  1961.  Holotype 
figured.  No  "chondrophore"  (Myers,  Gemmell 

6 Hertz,  1984).  Extend  distribution  south  to 
Isla  Gorgona,  Colombia  (von  Prahl,  1986). 
Extend  distribution  north  to  Bahia  San  Carlos 
area,  Sonora,  Mexico.  Depth:  20  to  35  m (F. 
& L.  Poorman,  1988).  Extend  distribution 
south  to  Guayas,  Ecuador  (Skoglund,  1990b). 

608  Gari  (G.)  regularis  (Carpenter,  1864).  Holotype 
figured.  Distribution:  Islas  Coronados,  Baja 
California,  to  Cabo  San  Lucas,  Baja  California 
Sur,  Mexico,  18  to  37  m (Coan,  1973b). 
Holotype  figured.  No  "chondrophore"  or 
resilium  (Myers,  Gemmell  & Hertz,  1984). 
Extend  distribution  into  the  Gulf  of  California 
in  the  Bahia  San  Carlos  area,  Sonora,  Mexico. 
Intertidal  zone  (F.  & L.  Poorman,  1988). 
Length:  47.5  mm  (Wagner  & Abbott,  1990). 
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Genus  Heterodonax  Mtirch,  1853 

609  Heterodonax  pacificus  (Conrad,  1837).  Extend 
distribution  south  to  Tumbes,  Peru  (Pena, 
1971).  Lectotype  figured.  Distribution:  Point 
Conception,  California,  and  the  entire  Panamic 
Province  to  Peru.  Depth:  intertidal  zone 
(Coan,  1973b). 

Subfamily  SANGUINOLARIINAE 
Genus  Sanguinolaria  Lamarck,  1799 
Subgenus  Sanguinolaria,  s.  s. 

610  Sanguinolaria  (S.)  ovalis  Reeve,  1857.  Length: 
31  mm  (Draper,  1987). 

Genus  Nuttallia  Dali,  1908 

— Nuttallia  nuttallii  (Conrad,  1837).  Synonyms: 
Psammobia  decora  Hinds,  1852;  Sanguinolaria 
grandis  Carpenter,  1857,  ex  Gould  MS;  S. 
orcutti  Dali,  1921.  Lectotype  figured. 
Distribution:  Bodega  Bay,  California,  to  Bahia 
Magdalena,  Baja  California  Sur,  Mexico. 
Intertidal  zone  of  protected  bays  (Coan,  1973b). 
Length:  131  mm  (Draper,  1987). 

Subfamily  SOLECURTINAE  Orbigny,  1846 
Genus  Solecurtus  Blainville,  1824 

613  Solecurtus  lineatus  (Gabb,  1861).  Synonym: 
Solecurtus  broggii  Pilsbry  & Olsson,  1941. 
Distribution:  4°S-8°N  (Bernard,  1983a). 

614  Solecurtus  guaymasensis  Lowe,  1935.  Extend 
distribution  south  to  the  Islas  Galdpagos, 
Ecuador  (Finet,  1985).  Length:  60.6  mm 
(Draper,  1987). 

Genus  Tagelus  Gray,  1847 
Subgenus  Tagelus,  s.  s. 

615  Tagelus  (T.)  affinis  (C.B.  Adams,  1852). 
Lectotype  figured.  Distribution:  Cayucos, 
California,  to  Ecuador.  Intertidal  in  protected 
bays  in  mud,  also  reported  to  73  m (Coan, 
1973b).  Include  the  Islas  Galdpagos,  Ecuador, 
in  distribution  (Bernard,  1983a).  Length:  62.8 
mm  (Draper,  1987). 

616  Tagelus  (T.)  califomianus  (Conrad,  1857). 
Lectotype  figured.  Distribution:  Humboldt  Bay, 
California,  to  Baja  California,  and  throughout 


the  Gulf  of  California,  Mexico.  Intertidal  in 
muddy  sand  of  protected  bays  (Coan,  1973b). 
Length:  128.3  mm  (Draper,  1987). 

617  Tagelus  (T.)  dombeii  (Lamarck,  1818). 
Synonym:  Solecurtus  coquimbensis  Sowerby, 
1874.  Anatomy  figured  (Villarroel  & Stuardo, 
1977). 

619  Tagelus  (T.)  longisinuatus  Pilsbry  & Olsson, 
1932.  Anatomy  figured  (Villarroel  & Stuardo, 
1977). 

620  Tagelus  (T.)  peruanus  (Dunker,  1862).  Correct 
date  (Keen  & Coan,  1975). 

621  Tagelus  (T.)  violascens  (Carpenter,  1857). 
Delete  the  last  sentence,  line  5,  beginning, 
"The  figure..."  (Keen  & Coan,  1975). 

Subgenus  Mesopleura  Conrad,  1868 

622  Tagelus  (M.)  bourgeoisae  Hertlein,  1951. 
Extend  distribution  south  to  Tumbes,  Peru 
(Pena,  1971).  Distribution:  3°S-29°N  (Bernard, 
1983a).  Distribution  confirmed  to  Yavaros, 
Sonora,  Mexico  (Garcia-Cubas  & Reguero, 
1987).  Length:  49  mm  (Draper,  1987). 

623  Tagelus  (M.)  peruvianus  Pilsbry  & Olsson,  1971. 
Length:  80.1  mm  (Draper,  1987). 

624  Tagelus  (M.)  politus  (Carpenter,  1857).  Extend 
distribution  south  to  Tumbes,  Peru  (Olsson, 
1961).  Correct  date  of  synonym,  Siliquaria 
nitidissima,  to  Dunker  1862  (Keen  & Coan, 
1975).  Intertidal  zone  (Bernard,  1983a). 
Depth:  35  m (F.  & L.  Poorman,  1988). 
Include  Islas  Galdpagos  in  distribution  (Coan, 
pers.  comm.,  1990). 

Family  SEMELIDAE 
Classification  follows  Coan  (1988b) 

Genus  Semele  Schumacher,  1817 
Subgenus  Semele,  s.  s. 

625  Semele  (S.)  bicolor  (C.B.  Adams,  1852). 
Holotype  figured.  Delete  Amphidesma  striosum 
and  A.  ventricosum  C.B.  Adams,  1852,  as 
synonyms.  Extend  distribution  south  to  Peru. 
Length  to  31.3  mm.  Depth:  intertidal  zone  to 
20  m (Coan,  1988b). 

626  Semele  (S.)  califomica  (Reeve,  1853,  ex  A. 
Adams  MS).  Lectotype  figured.  Distribution: 
Bahia  San  Luis  Gonzaga,  Baja  California,  to 
Bahia  Santa  Maria,  Baja  California  Sur;  Isla 
Venado,  Bahia  Algodones,  to  Guaymas, 
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Sonora,  Mexico.  Length:  to  42  mm  (Coan, 
1988b). 

— Semele  (S.)  clydosa  Bernard,  1983.  Synonym: 
Amphidesma  punctatum  Sowerby,  1833,  non  Say, 
1822.  Distribution:  Islas  Galdpagos.  Depth: 
intertidal  to  5 m (Bernard,  1983a).  Delete. 
Becomes  a synonym  of  Semele  sowerbyi  Tryon, 
1869  [642]  (Coan,  1988b). 

627  Semele  (S.)  corrugata  (Sowerby,  1833). 
Lectotype  figured.  Synonym:  Amphidesma 
croceum  Gould,  1850.  Length:  97.8  mm. 
Restrict  distribution  to  Ecuador  and  Peru. 
Depth:  intertidal  zone  to  9 m (Coan,  1988b). 

— Semele  (S.)  decisa  (Conrad,  1837).  Holotype 
figured.  Synonyms:  Amphidesma  rubrolineatum 
Conrad,  1837;  Semele  rubrotincta  Carpenter,  "ex 
Conrad  MS,"  1857,  nom.  nud.  Distribution: 
Santa  Barbara  County,  California,  to  Cabo  San 
Lucas,  Baja  California  Sur,  Mexico.  Depth: 
intertidal  zone  to  46  m (Coan,  1973).  Length: 
to  119.2  mm.  Probably  Bahia  Magdalena,  Baja 
California  Sur,  is  southernmost  record,  as  Cabo 
San  Lucas  record  has  not  been  verified  in 
recent  years  (Coan,  1988b). 

629  Semele  (S.)  elliptica  (Sowerby,  1833).  Extend 
distribution  south  to  Tumbes,  Peru  (Pena, 
1971).  Lectotype  figured.  Distribution: 
Nicaragua  to  Ecuador  (Coan,  1988b).  Extend 
distribution  north  to  Nayarit,  Mexico  (Reguero 
& Garcia-Cubas,  1989). 

630  Semele  (S.)  flavescens  (Gould,  1851). 

Distribution:  throughout  the  Gulf  of  California, 
Mexico,  and  south  to  Peru  (Keen  & Coan, 
1975).  Holotype  figured  (Gemmell,  Myers  & 
Hertz,  1987).  Type  locality  corrected  from  San 
Diego,  California,  to  Guaymas,  Sonora,  Mexico. 
Length:  to  69  mm.  Distribution:  Isla 

Magdalena,  Baja  California  Sur,  throughout  the 
Gulf  of  California,  Mexico,  to  Peru.  Depth: 
intertidal  zone  to  5 m (Coan,  1988b). 

636  Semele  (S.)  lenticularis  (Sowerby,  1833). 
Extend  distribution  north  to  Bahia  de  los 
Angeles,  Baja  California,  Mexico  (F.  & L. 
Poorman,  1978).  Extend  distribution  north  to 
Puertecitos,  Baja  California,  Mexico  (Gemmell, 
Myers  & Hertz,  1987).  Synonym:  Amphidesma 
ventricosum  C.B.  Adams,  1852.  Holotype 
figured.  Length:  to  30.3  mm.  Include  entire 
Gulf  of  California,  Mexico,  in  distribution. 
Depth:  intertidal  zone  to  44  m (Coan,  1988b). 


640  Semele  (S.)  pilsbryi  Olsson,  1961.  Holotype 
figured.  Length:  to  53.7  mm.  Distribution: 
Guaymas,  Sonora,  Mexico,  to  Ecuador.  Depth: 
intertidal  zone  to  18  m (Coan,  1988b). 

— Semele  (S.)  rubropicta  Dali,  1871.  Lectotype 
figured.  Synonym:  Semele  ashleyi  Hertlein  & 
Grant,  1972.  Length:  52  mm.  Distribution: 
Bahia  Willard,  Baja  California,  and  possibly 
Guaymas,  Sonora,  in  the  Gulf  of  California, 
Mexico;  Alaska  to  Isla  Asunci6n  on  the  Pacific 
coast  of  Baja  California  Sur,  Mexico.  Depth: 
intertidal  zone  to  55  m (Coan,  1988b). 

642  Semele  (S.)  sowerbyi  Tryon,  1869.  Synonyms: 
Amphidesma  punctatum  Sowerby,  1833,  non  Say, 
1822;  5.  clydosa  Bernard,  1983  (Coan,  1988a). 
Lectotype  of  synonym,  Amphidesma  punctatum, 
figured.  Length:  59.6  mm.  Distribution 
restricted  to  the  Islas  Galapagos,  Ecuador. 
Depth:  intertidal  zone  to  13  m (Coan,  1988b). 
650  Semele  (S.)  tortuosa  (C.B.  Adams,  1852). 
Holotype  figured.  Length:  56.2  mm.  Extend 
distribution  south  to  Puerto  Parmar,  Guayas 
Province,  Ecuador.  Depth:  intertidal  to  55  m 
(Coan,  1988b).  Depth:  100  m (F.  & L. 
Poorman,  1988). 

Subgenus  Amphidesma  Lamarck,  1818 

628  Semele  (A.)  craneana  Hertlein  & Strong,  1949. 
Holotype  figured.  Length:  42  mm. 

Distribution:  Roca  Consag,  in  the  upper  Gulf 
of  California;  Isla  Smith,  Bahia  de  los  Angeles, 
Baja  California,  to  Los  Frailes,  Baja  California 
Sur;  Punta  San  Antonio,  Sonora,  on  the 
Mexican  mainland;  Isla  Clari6n,  Islas 
Revillagigedo,  Mexico.  Depth:  32  to  110  m 
(Coan,  1988b). 

631  Semele  (A.)  formosa  (Sowerby,  1833).  Synonym: 
Semele  verruculastra  [653]  (Coan,  1983b). 
Lectotype  figured.  Length:  to  77  mm. 
Distribution:  Isla  San  Pedro  Martir,  Gulf  of 
California,  Mexico,  to  Santa  Elena,  Ecuador; 
Isla  del  Coco,  Costa  Rica.  Depth:  1.5  to  68  m 
(Coan,  1988b). 

638  Semele  (A.)  pallida  (Sowerby,  1833).  Synonyms: 
Semele  paziana  Hertlein  & Strong,  1949  [639]; 
5.  simplicissima  Pilsbry  & Lowe,  1932  [647];  5. 
regularis  Dali,  1915,  non  Smith,  1885  . 
Lectotype  figured.  Length:  41.1  mm. 

Distribution:  Gulf  of  California  as  far  north  as 
Bahia  San  Carlos,  Sonora,  and  Bahia 
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ConcepciOn,  Baja  California  Sur,  Mexico,  to 
Tumbes  Province,  Peru.  Depth:  13  to  128  m 
(Coan,  1988a). 

639  Semele  paziana  Hertlein  & Strong,  1949. 
Delete.  Becomes  synonym  of  Semele  pallida 
(Sowerby,  1833)  [638]  (Coan,  1988a). 

649  Semele  (A.)  purpurascens  (Gmelin  1791). 
Synonym:  Semele  sparsilineata  Dali,  1915. 
Distribution  includes  the  Caribbean  (Coan, 
1988a).  Add  synonyms:  Tellina  obliqua  Wood, 
1815;  Amphidesma  variegata  Lamarck,  1818. 
Lectotype  of  Semele  sparsilineata  figured. 
Length:  33.5  mm.  Distribution:  Bahia  San 
Carlos,  Sonora,  Mexico,  south  to  Ecuador, 
including  the  Islas  Galdpagos;  Isla  del  Coco, 
Costa  Rica;  western  Atlantic.  Depth:  intertidal 
zone  to  78  m (Coan,  1988b). 

647  Semele  simplicissima  Pilsbry  & Lowe,  1932. 
Delete.  Becomes  synonym  of  Semele  pallida 
(Sowerby,  1833)  [638]  (Coan,  1988a). 

651  Semele  (A.)  venusta  (Reeve,  1853,  ex  A.  Adams, 
MS).  Synonym:  Semele  incongrua  Carpenter, 
1864  (Coan,  1988a).  Add  synonym:  Semele 
pulchra  ”var.”  montereyi  Arnold,  1903. 
Lectotype  figured.  Length:  27.8  mm. 

Distribution:  Monterey,  California,  and  into  the 
Gulf  of  California  as  far  north  as  Isla  Angel  de 
la  Guarda,  Mexico,  and  south  to  Peru;  Islas 
Galdpagos,  Ecuador.  Depth:  10  to  183  m 
(Coan,  1988b). 

653  Semele  verruculastra  Keen,  1966.  Delete. 
Becomes  a synonym  of  Semele  formosa 
(Sowerby,  1833)  [631]  (Coan,  1983b). 

Subgenus  Elegantula  de  Gregorio,  1884 

— Semele  (E.)  rupicola  Dali,  1915.  Synonym: 
Amphidesma  rupium  (Sowerby),  auctt.,  non 
(Sowerby,  1833).  Lectotype  figured. 
Distribution:  South  Farallon  Island,  California, 
to  Cabo  San  Lucas,  Baja  California  Sur, 
Mexico.  Depth:  intertidal  zone  to  27  m (Coan, 
1973a).  Lectotype  figured.  Length:  71.4  mm. 
Probably  occurs  no  farther  south  than  Bahia 
Magdalena,  Baja  California  Sur,  Mexico,  as 
Cabo  San  Lucas  record  not  verified  in  recent 
years.  Depth:  intertidal  zone  to  83  m (Coan, 
1988b). 

646  Semele  (E.)  rupium  (Sowerby,  1833).  Lectotype 
figured.  Add  Isla  del  Coco,  Costa  Rica,  to 
distribution.  Depth:  1 to  73  m (Coan,  1988b). 


Semele,  s.  1. 

648  Semele  barbarae  (Boone,  1928).  Synonyms: 
Semele  sowerbyi  La  my,  1912,  non  Tryon,  1869; 
S.  purpurascens  (Sowerby,  1833),  non  (Gmelin, 
1791)  (Coan,  1988a).  Neotype  figured. 
Length:  48.5  mm.  Distribution:  Guerrero, 
Mexico,  to  Guayas  Province,  Ecuador.  Depth: 
27  to  101  m (Coan,  1988b).  Extend 
distribution  north  to  Isla  San  Marcos,  Gulf  of 
California,  Mexico  (Hertz,  1991). 

632  Semele  guaymasensis  Pilsbry  & Lowe,  1932. 

Lectotype  figured.  Length:  27.8  mm. 

Distribution:  Puerto  Penasco,  Sonora, 

throughout  the  Gulf  of  California,  and  south 
to  Bahia  Chamela,  Jalisco,  Mexico.  Depth: 
intertidal  zone  to  110  m (Coan,  1988b). 

— Semele  jamesi  Coan  1988.  Holotype  figured. 
Length:  7.3  mm.  Distribution:  throughout  the 
Gulf  of  California,  Mexico,  and  south  to 
Ecuador.  Depth:  5 to  161169  m (Coan, 
1988b). 

633  Semele  jovis  (Reeve,  1853,  ex  A.  Adams  MS). 
Extend  distribution  north  to  between  San 
Felipe  and  Roca  Consag,  Gulf  of  California, 
Mexico  (Gemmell,  Myers  & Hertz,  1987). 
Synonym:  ?Tellina  lamellata  Carpenter,  1857. 
Delete  as  synonym:  ?Tellina  barbarae  Boone, 
1928.  Holotype  figured.  Length:  71.4  mm. 
Distribution:  Bahia  de  Adair,  Sonora,  Mexico, 
to  Puntarenas  Province,  Costa  Rica.  Depth: 
intertidal  zone  to  55  m (Coan,  1988b). 
Depth:  35  to  100  m (F.  & L.  Poorman,  1988). 

634  Semele  junonia  (Verrill,  1870).  Delete. 
Becomes  synonym  of  Semele  rosea  (Sowerby, 
1833)  [644]  (Coan,  1988a). 

635  Semele  laevis  (Sowerby,  1833).  Distribution: 
Mazatldn,  Sinaloa,  Mexico,  to  Ecuador  (Keen 
& Coan,  1975).  Add  synonym:  Semele  laevis 
costaricensis  Olsson,  1922.  Length:  89.0  mm. 
Extend  distribution  north  to  Guaymas,  Sonora, 
Mexico,  and  south  to  Peru.  Depth:  intertidal 
to  27  m (Coan,  1988b). 

641  Semele  pulchra  (Sowerby,  1832).  Lectotype 
figured.  Synonym:  Semele  quentinensis  Dali, 
1921  [643].  Distribution:  Point  Mugu, 

California,  to  Peru.  Depth:  intertidal  zone  to 
46  m.  (Coan,  1973a).  Add  synonyms: 
Amphidesma  striosum  C.B.  Adams,  1852; 
?Mesodesma  rubrotincta  Gould,  1857,  ex 
"Sowerby"  MS,  nom.  nud.  Length:  31.9  mm. 


Page  48 


THE  FESTIVUS 


Vol.  XXII  (Suppl.  2 to  1990) 


Depth:  intertidal  to  110  m (Coan,  1988b). 

643  Semele  quentinensis  Dali,  1921.  Delete. 
Becomes  synonym  of  Semele  pulchra  (Sowerby, 
1832)  [641]  (Coan,  1988b). 

644  Semele  rosea  (Sowerby,  1833).  Synonyms: 

Semele  junonia  (Verrill,  1870)  [634];  5. 

tabogensis  Pilsbry  & Lowe,  1932  [645]  (Coan, 
1988a).  Add  synonyms:  ?Tellina  regularis 
Carpenter,  1857;  Semele  leana  Dali,  1900. 
Lectotype  figured.  Length:  84.8  mm. 

Distribution:  Bahia  Magdalena,  Baja  California 
Sur,  into  the  Gulf  of  California  as  far  north  as 
Bahia  de  los  Angeles,  Baja  California,  and 
Bahia  San  Carlos,  Sonora,  Mexico,  and  south 
to  Peru.  Depth:  intertidal  zone  to  113  m 
(Coan,  1988b). 

645  Semele  tabogensis  Pilsbry  & Lowe,  1932. 
Delete.  Becomes  synonym  of  Semele  rosea 
(Sowerby,  1833)  [644]  (Coan,  1988a). 

652  Semele  verrucosa  verrucosa  Morch,  1860. 
Synonym:  Semele  guaymasensis  Pilsbry  & Lowe, 
auctt,  non  Pilsbry  & Lowe,  1932.  Lectotype 
figured.  Length:  23.7  mm.  Distribution: 
Nicaragua  to  Panama.  Depth:  intertidal  zone 
to  23  m (Coan,  1988b). 

637  Semele  verrucosa  pacifica  Dali,  1915.  Synonyms: 
Semele  jaramija  Pilsbry  & Olsson,  1941;  S. 
hertleini  Durham,  1950.  Holotype  of  S. 
pacifica,  figured.  Length:  26.6  mm. 

Distribution:  Isla  Cedros,  Baja  California, 
throughout  the  Gulf  of  California,  and  south  to 
Oaxaca,  Mexico.  Depth:  intertidal  to  128  m 
(Coan,  1988b). 

Genus  Abra  Lamarck,  1818,  ex  Leach  MS 
Subgenus  Abra,  s.  s. 

— Abra  (A.)  califomica  Knudsen,  1970.  Length: 
20.8  mm.  Distribution:  southern  Baja 

California,  Mexico.  Depth:  3481  to  3518  m 
(Knudsen,  1970). 

Abra,  s.  1. 

Keen  numbers  654  & 655  belong  here 
(Bernard,  1983a). 

654  Abra  palmeri  Dali,  1915.  As  a synonym  of  A. 
tepocana  Dali,  1915  [655]  (Abbott,  1974).  A 
valid  species  (Bernard,  1983a). 

655  Abra  tepocana  Dali,  1915. 


Genus  Cumingia  Sowerby,  1833 

656  Cumingia  adamsi  Olsson,  1961,  er  Carpenter 
MS.  Add  MS  (Keen  & Coan,  1975). 

657  Cumingia  lamellosa  Sowerby,  1833.  Include  the 
Islas  GaHpagos,  Ecuador,  in  distribution  (Finet, 
1985).  Length:  21.3  mm  (Draper,  1987). 

659  Cumingia  pacifica  (Dali,  1915).  Distribution: 
north  end  of  the  Gulf  of  California  to 
Guaymas,  Sonora,  Mexico  (Keen  & Coan, 
1975). 

Genus  Semelina  Dali,  1900 

661  Semelina  subquadrata  (Carpenter,  1857). 
Depth:  35  m (F.  & L.  Poorman,  1988). 

Superfamily  SOLENACEA 
Family  SOLENIDAE 
Genus  Solen  Linnaeus,  1758 
Correct  author  from  Scopoli,  1777  (Keen  & 
Coan,  1975). 

Subgenus  Solen,  s.  s. 

665  Solen  (S.)  pazensis  Lowe,  1935.  Distribution: 
16°N-29°N  (Bernard,  1983a).  Delete.  Becomes 
synonym  of  Solen  pfeifferi  Dunker,  1862  [666] 
(Gemmell,  Myers  & Hertz,  1987). 

666  Solen  (S.)  pfeifferi  Dunker,  1862.  Extend 
distribution  south  to  Tumbes,  Peru  (Pena, 
1971).  Synonym:  Solen  pazensis  Lowe,  1935 
[665].  Extend  distribution  north  to  San  Felipe, 
Baja  California,  Mexico  (Gemmell,  Myers  & 
Hertz,  1987). 

667  Solen  (S.)  rosaceus  Carpenter,  1864.  Depth: 
intertidal  to  46  m (Hertlein  & Grant,  1972). 

Subgenus  Solena  Morch,  1853 

668  Solen  (S.)  obliquus  rudis  (C.B.  Adams,  1852). 
Treated  as  a subspecies  of  the  Caribbean  Solen 
(S.)  obliquus  Spengler,  1794.  Length:  160  mm 
(Woodring,  1982). 

Family  CULTELLIDAE  Davies,  1935 
Genus  Ensis  Schumacher,  1817 

669  Ensis  nitidus  (Clessin,  1888).  Synonym:  Ensis 
califomicus  Dali,  1899.  Restrict  distribution  to 
25°N-30°N  (Bernard,  1983a).  Extend  the 
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distribution  north  to  San  Felipe,  Baja 
California,  Mexico.  Valve  interior  figured 
(Gemmell,  Myers  & Hertz,  1987).  Length:  89 
mm  (Draper,  1987). 

Order  MYOIDEA 
Suborder  MYINA 
Superfamily  MY  ACE  A 
Family  MYIDAE 
Genus  Cryptomya  Conrad,  1848 

671  Cryptomya  califomica  (Conrad,  1837).  Add 
synonyms:  Cryptomya  oregonensis  Dali,  1919;  C. 
quadrat  a Arnold,  1909;  C.  washirigtoniana 
Weaver,  1912;  C.  busoensis  Yokoyama,  1922; 
Mya  inopia  Hanna,  1924;  Cryptomya 
kamtschatica  Ilyina,  1963.  Add  northwest 
Pacific  to  distribution  (Bernard,  1983a). 

Genus  Sphenia 

673  Sphenia  luticola  (Valenciennes,  1846). 
Synonyms:  Sphenia  fragilis  (H.  & A Adams, 
1856);  S.  trunculus  Dali,  1916;  S.  pholadidea 
Dali,  1916;  Cuspidaria  nana  Oldroyd,  1918. 
Include  the  Islas  GaHpagos,  Ecuador,  in 
distribution.  Depth:  10  to  55  m (Bernard, 
1983a).  Valve  exterior  and  detail  of  ligament 
figured  (Gemmell,  Myers  & Hertz,  1987). 

Family  CORBULIDAE 
Genus  Corbula  Brugui6re,  1797 
Subgenus  Caryocorbula  Gardner,  1926 

675  Corbula  (C.)  luteola  Carpenter,  1864.  As 
subgenus  Lentidium  Cristofori  & Jan,  1832. 
Add  synonym:  C.  luteola  rosea  Williamson, 
1905,  non  Reeve,  1844  (Hertlein  & Grant, 
1972).  Distribution:  Monterey,  California,  to 
the  Gulf  of  California,  Mexico  (McLean,  1978). 
In  lagoons  along  the  Sonoran  coast  of  Mexico 
from  Guaymas  to  Agiabampo  (Garcia-Cubas  & 
Reguero,  1987). 

676  Corbula  (C.)  marmorata  Hinds,  1843. 

Distribution:  2°S-28°N  (Bernard,  1983a). 

Depth:  35  m (F.  & L.  Poorman,  1988). 

677  Corbula  (C.)  nasuta  Sowerby,  1833.  Depth:  90 
m (Cruz-P.,  1977). 

678  Corbula  (C.)  nuciformis  Sowerby,  1833.  Extend 
distribution  north  to  near  Santa  Rosalia,  Baja 


California  Sur,  Mexico  (Draper,  1972).  Extend 
distribution  south  to  Peru  (Abbott,  1974). 
Extend  distribution  across  Gulf  of  California  to 
Bahia  San  Carlos,  Sonora,  Mexico  (F.  & L. 
Poorman,  1988). 

680  Corbula  (C.)  ovulata  Sowerby,  1833.  Length: 
25.8  mm  (Draper,  1987). 

681  Corbula  (C.)  porcella  Dali,  1916.  Extend 
distribution  south  to  Esmeraldas,  Ecuador 
(Cruz-P.,  1977).  Bernard  (1983a)  restricts 
distribution  from  17°N  to  33°N. 

Subgenus  Hexacorbula  Olsson,  1932 

683  Corbula  (H.)  esmeralda  Olsson,  1961.  Depth: 
47  m (Cruz-P.,  1977). 

Subgenus  Juliacorbula 
Olsson  & Harbison,  1953 

684  Corbula  (J.)  bicarinata  Sowerby,  1833.  Extend 
distribution  south  to  Peru  (Abbott,  1974). 
Depth  to  9 m (Cruz-P.,  1977).  Include  the 
Islas  GaHpagos,  Ecuador,  in  distribution 
(Bernard,  1983a). 

685  Corbula  (J.)  biradiata  Sowerby,  1833.  Extend 
distribution  south  to  Peru  (Abbott,  1974). 
Include  the  Islas  GaHpagos,  Ecuador,  in 
distribution  (Bernard,  1983a). 

— Corbula  (J.)  ecuabula  Pilsbry  & Olsson,  1941. 
Length:  18  mm.  Distribution:  Punta  Blanca, 
Ecuador,  to  Zorritos,  Peru  (Olsson,  1961). 

686  Corbula  (J.)  elenensis  (Olsson,  1961).  Depth: 
43  to  90  m (Cruz-P.,  1977). 

687  Corbula  (J.)  ira  Dali,  1908.  Extend  distribution 
north  to  near  Santa  Rosalia,  Baja  California 
Sur,  Mexico  (Draper,  1972).  Extend 
distribution  south  to  Esmeraldas,  Ecuador. 
Depth:  47  m (Cruz-P.,  1977).  Extend 
distribution  north  to  Bahia  de  los  Angeles, 
Baja  California,  Mexico  (F.  & L.  Poorman, 
1978).  Extend  distribution  across  the  Gulf  of 
California  to  Bahia  San  Carlos,  Sonora,  Mexico 
(F.  & L.  Poorman,  1988). 

Subgenus  Serracorbula  Olsson,  1961 

690  Corbula  (S.)  tumaca  (Olsson,  1961).  Extend 
distribution  north  to  the  Gulf  of  Fonseca,  El 
Salvador  (Hernandez,  1979). 
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Subgenus  Tenuicorbula  Olsson,  1932 

691  Corbula  (T.)  tenuis  Sowerby,  1833. 
Distribution:  3°S-8°N  (Bernard,  1983a). 

Subgenus  Varicorbula  Grant  & Gale,  1931 

692  Corbula  (V)  speciosa  Reeve,  1843.  Extend 
distribution  across  the  Gulf  of  California  to 
Bahia  San  Carlos,  Sonora,  Mexico.  Depth:  20 
to  35  m (F.  & L.  Poorman,  1988). 

Family  SPHENIOPSIDAE 
Genus  Spheniopsis  Sandberger,  1861 

— Spheniopsis  frankbemardi  Coan,  1990.  Length: 
3.2  mm.  Distribution:  Punta  San  Pablo,  on  the 
Pacific  coast  of  Baja  California  Sur,  to  Cabo 
San  Lucas;  into  the  Gulf  of  California  as  far 
north  as  Puertecitos,  Baja  California,  Mexico, 
and  south  to  Playas  del  Coco,  Guanacaste 
Province,  Costa  Rica.  Depth:  13  to  91  m 
(Coan,  1990b). 

Genus  Grippina  Dali,  1912 

693  Grippina  califomica  Dali,  1912.  Synonym: 
Grippina  berryana  Keen,  1971.  Holotype  and 
hinge  figured.  Distribution:  Santa  Barbara 
County,  California,  to  Isla  Cedros,  Baja 
California;  in  the  Gulf  of  California  as  far 
north  as  Punta  Gorda,  Baja  California  Sur, 
Mexico,  to  Isla  del  Cano,  Puntarenas  Province, 
Costa  Rica.  Depth:  intertidal  zone  to  42  m 
(Coan,  1990b). 

Superfamily  GASTROCHAENACEA 
Family  GASTROCHAENIDAE 
Genus  Gastrochaena  Spengler,  1783 

— Gastrochaena  denticulata  Deshayes,  1855. 
Distribution:  12°S-6°N,  intertidal  zone  (Bernard, 
1983a). 

694  Gastrochaena  ovata  Sowerby,  1834.  Anatomy 

figured.  Add  tropical  west  Atlantic  to 
distribution  (Carter,  1978).  Add  synonym: 
Gastrochaena  hyalina  Sowerby,  1834. 
Distribution:  1°S-28°N,  including  L’lle 

Clipperton,  (France),  the  Islas  Galdpagos, 
Ecuador;  Atlantic  (Bernard,  1983a). 


695  Gastrochaena  rugulosa  Sowerby,  1834. 
Occurrence  in  the  Islas  Galdpagos,  Ecuador, 
doubtful  (Finet,  1985).  Extend  distribution 
north  to  Bahia  San  Carlos,  Sonora,  Mexico. 
Depth:  20  m (F.  & L.  Poorman,  1988). 

696  Gastrochaena  truncata  Sowerby,  1834. 
Synonym:  Gastrochaena  folini  Deshayes  in 
Folin,  1867  (Bernard,  1983a). 

Superfamily  HIATELLACEA 
Family  HLATELLIDAE 
Genus  Hiatella  Bose,  1802,  ex  Daudin  MS 

697  Hiatella  arctica  (Linnaeus,  1767).  Synonym: 
Hiatella  solida  (Sowerby,  1834)  (698]  and  ca. 
50  others  worldwide.  A cosmopolitan  species 
that  reaches  an  extreme  size  of  ca.  70  mm  in 
the  arctic  (Beu,  1971). 

698  Hiatella  solida  (Sowerby,  1834).  Delete. 
Becomes  a synonym  of  Hiatella  arctica 
(Linnaeus,  1767)  [697]  (Beu,  1971). 

Suborder  PHOLADINA 
Superfamily  PHOLADACEA 
Family  PHOLADIDAE 
Subfamily  PHOLADINAE 
Genus  Pholas  Linnaeus,  1758 
Subgenus  Thovana  Gray,  1847,  ex  Leach  MS 

700  Pholas  (T.)  chiloensis  Molina,  1782.  Changed 
from  subgenus  Pholas.  Add  synonym:  P. 
macrostoma  Philippi,  1858  (Bernard,  1983a). 

Genus  Bamea  Risso,  1826 
Subgenus  Anchomasa  Leach,  1852 

701  Bamea  (A.)  subtruncata  (Sowerby,  1834).  Add 
synonym:  Pholas  spathulata  Deshayes,  1843. 
Add  subgenus  (Kennedy,  1974).  Distribution 
confirmed  north  in  the  Gulf  of  California  to 
San  Felipe,  Baja  California,  Mexico  (Gemmell, 
Myers  & Hertz,  1987). 

Genus  Cyrtopleura  Tryon,  1862 

702  Cyrtopleura  crucigera  (Sowerby,  1834). 

Synonyms:  C.  ”crucifera,”  auett.,  nom.  null.;  C. 
exilis  (Tryon,  1870)  (Abbott,  1974). 

Genus  Zirfaea  Gray,  1842,  ex  Leach  MS 
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— Zirfaea  pilsbryii  Lowe,  1931.  Length:  120  mm. 
Distribution:  Arctic  coast  of  Alaska  to  Bahia 
Magdalena,  Baja  California  Sur,  Mexico 
(Kennedy,  1974).  Depth:  intertidal  zone  to  125 
m (Bernard,  1983a). 

Subfamily  JOUANNETIINAE 
Genus  Jouannetia  DesMoulins,  1828 
Subgenus  Jouannetia,  s.  s. 

703  Jouannetia  (J.)  duchassaingi  Fischer,  1862. 
Extend  distribution  north  to  Playa  Naranjo, 
Costa  Rica  (Kemperman,  1990). 

Genus  Pholadopsis  Conrad,  1849 
Raised  from  subgenus  (Kennedy,  1974). 

704  Pholadopsis  pectinata  (Conrad,  1849). 
Distribution:  Isla  Cedros,  Baja  California, 
through  the  Gulf  of  California,  Mexico,  and 
south  to  Peru  (Kennedy,  1974). 

Subfamily  MARTESIINAE 
Genus  Martesia  Sowerby,  1824 
Subgenus  Martesia,  s.  s. 

706  Martesia  (M.)  fragilis  Verrill  & Bush,  1898. 
Add  synonym:  Pholadidea  (Diploplax)  exquisita 
Bartsch  & Rehder,  1945;  P.  (D.)  bahamensis 
Bartsch  & Rehder,  1945.  Distribution: 
9°N-20°N;  also  in  Atlantic  Ocean  (Bernard, 
1983a). 

705  Martesia  (M.)  striata  (Linnaeus,  1758).  Add 
synonyms:  Pholas  clavata  Lamarck,  1818;  P. 
tenuistriata  Blainville,  1826;  P.  rosea  C.B. 
Adams,  1850;  P.  cupula  Yokoyama,  1924; 
Martesia  striata  tokyoensis  Yokoyama,  1927;  M. 
pulchella  Yokoyama,  1932;  M.  hawaiiensis  Dali, 
Bartsch  & Rehder,  1938;  Mesopholas 
intusgranosa  Take  & Habe,  1945;  M.  nucicola 
Take  & Habe,  1945;  Martesia  (Diploplax) 
funiscola  Bartsch  & Rehder,  1945;  M.  (D.) 
americana  Bartsch  & Rehder,  1945. 
Cosmopolitan  in  warm  waters  (Bernard,  1983a). 

Subgenus  Particoma  Bartsch  & Rehder,  1945 

707  Martesia  (P.)  cuniformis  (Say,  1822).  Add  Islas 
GaHpagos,  Ecuador,  to  distribution  (Keen  & 
Coan,  1975).  Synonym:  Pholas  caribaea 
Orbigny,  1842.  Add  subgenus  (Bernard,  1983a). 


Genus  Diplothyra  Tryon,  1862 

708  Diplothyra  curta  (Sowerby,  1834).  Distribution 
restricted  17°N-30°N  (Bernard,  1983a).  Valve 
interior  and  exterior  figured  (Gemmell,  Myers 
& Hertz,  1987). 

Genus  Parapholas  Conrad,  1848 

710  Parapholas  calva  (Sowerby,  1834). 
Distribution:  1°S-29°N,  including  the  Islas 
GaHpagos,  Ecuador.  Intertidal  zone  (Bernard, 
1983a).  Depth:  35  m (F.  & L.  Poorman,  1988). 

Subfamily  XYLOPHAGAINAE 
Genus  Xylophaga  Turton,  1822 

— Xylophaga  globosa  Sowerby,  1835.  Distribution: 
Panama  to  Chile  (Kennedy,  1974). 

715  Xylophaga  mexicana  Dali,  1908.  Distribution: 
southern  California  to  Acapulco,  Guererro, 
Mexico  (Kennedy,  1974). 

Family  TEREDINIDAE 
Subfamily  TEREDININAE 
Genus  Teredo  Linnaeus,  1758 
Subgenus  Teredo,  s.  s. 

722  Teredo  (T.)  bartschi  Clapp,  1923.  Extend 
distribution  to  Laguna  Caimanero  (near 
Mazatldn),  Sinaloa,  Mexico  (Hendrickx,  1980). 
Synonyms:  T.  (Teredo)  batilliformis  Clapp,  1924; 
T.  (T.)  hiloensis  Edmonson,  1942. 

Cosmopolitan  in  warm  water,  floating  (Bernard, 
1983a). 

Genus  Lyrodus  Gould 
in  Gould  & Binney,  1870 
Pallets  with  a brown,  easily  shed  periostracal 
cap  (Keen  & Coan,  1975). 

— Lyrodus  bipartitus  (Jeffreys,  1860).  Distribution: 
Gulf  of  Panama;  English  Channel.  Depth: 
3270  to  3670  m (Knudsen,  1970). 

— Lyrodus  pedicellatus  (Quatrefages,  1849). 

Synonyms:  Teredo  chlorotica  Gould,  1870;  T. 
diegensis  Bartsch,  1916;  T.  (Lyrodus)  townsendi 
Bartsch,  1922;  T.  (Teredops)  floridana  Bartsch, 
1922;  T.  (Teredops)  hawaiensis  Dali,  Bartsch  & 
Rehder,  1938.  Cosmopolitan  in  warm  waters, 
5°S-38°N  (Bernard,  1983a).  See  Turner  (1966) 
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for  many  additional  synonyms. 

Genus  Psiloteredo  Bartsch,  1922 

723  Psiloteredo  healdi  (Bartsch,  1931).  Synonym: 
Teredo  ( Neoteredo ) miraflora  Bartsch,  1922, 
nom.  dub.  (Bernard,  1983a). 

Genus  Uperotus  Guettard,  1770 

724  Uperotus panamensis  (Bartsch,  1922).  Synonym: 
ITeredo  lieberkindi  Roch,  1931.  Include  the 
Atlantic  in  distribution  (Bernard,  1983a). 

Subfamily  BANKIINAE 
Genus  Bankia  Gray,  1842 
Subgenus  Bankiella  Bartsch,  1921 

725  Bankia  (B.)  gouldi  (Bartsch,  1908). 
Distribution:  25°N-28°N;  Atlantic  (Bernard, 
1983a). 

Subgenus  Neobankia  Bartsch,  1921 

— Bankia  (N.)  destructa  Clench  & Turner,  1946. 
Distribution:  Atlantic  and  Pacific  sides  of 
Central  America  (Abbott,  1974).  Extend 
distribution  north  to  Laguna  Caimanero  (near 
Mazatldn),  Sinaloa,  Mexico  (Hendrickx,  1980). 

726  Bankia  (N.)  orcutti  Bartsch,  1923.  Synonym: 
Nausitoria  sajnakhaliensis  Rajagopal,  1964. 
Distribution:  26°N-28°N;  Indo-Pacific  (Bernard, 
1983a). 

727  Bankia  (N.)  zeteki  Bartsch,  1921.  Extend 
distribution  north  to  Teacap^n,  Sinaloa,  Mexico 
(Hendrickx,  1980). 

Subgenus  Plumulella  Clench  & Turner,  1946 

728  Bankia  (P.)  cieba  Clench  & Turner,  1946. 
Distribution:  Greater  Antilles  to  Colombia; 
Pacific  side  of  Panama  (Abbott,  1974). 

Genus  Nausitora  Wright,  1864 

730  Nausitora  dryas  (Dali,  1909).  In  line  3 read: 
"The  shell  is  grayish  white,  often  stained  with 
reddish  brown  from  boring  in  mangrove  wood." 
(Keen  & Coan,  1975). 

731  Nausitora  excolpa  (Bartsch,  1922).  Delete  the 


synonym  and  the  last  sentence  of  the  paragraph 
(Keen  & Coan,  1975). 

Genus  Nototeredo  Bartsch,  1923 

— Nototeredo  knoxi  (Bartsch,  1917).  Bahia  de 
Panama  (Keen  & Coan,  1975). 

Subclass  ANOMALODESMATA 
Follows  Yonge  & Morton  (1980)  and  Morton 
(1981). 

Order  PHOLADOMYOIDA 
Superfamily  PANDORACEA 
Family  PANDORIDAE 
Genus  Pandora  Brugui6re,  1797 
Subgenus  Pandora,  s.s. 

732  Pandora  (P.)  brevifrons  Sowerby,  1835.  Extend 
distribution  north  to  Roca  Consag,  Gulf  of 
California,  Mexico  (DuShane  & Brennan, 
1969).  Valve  interior  and  details  of  hinge 
figured  (Gemmell,  Myers  & Hertz,  1987). 

733  Pandora  (P.)  uncifera  Pilsbry  & Lowe,  1932. 
Valve  interior  and  details  of  hinge  figured 
(Gemmell,  Myers  & Hertz,  1987).  Depth:  35 
to  50  m (F.  & L.  Poorman,  1988). 

Subgenus  Clidiophora  Carpenter,  1864 

734  Pandora  (C.)  arcuata  Sowerby,  1835.  Lectotype 
of  synonym  Pandora  (C.)  claviculata  Carpenter, 
1856,  figured.  Lectotype  dentition  figured.  If 
Olsson’s  (1961)  drawing  of  the  dentition  of  P. 
arcuata  is  that  species,  it  must  be  removed 
from  the  subgenus  Clidiophora  (Hertz,  Myers  & 
Gemmell,  1985). 

738  Pandora  (C.)  comuta  C.B.  Adams,  1852.  Bright 
red  periostracum  along  ventral  margin.  Extend 
distribution  north  to  San  Felipe,  Baja 
California,  Mexico.  Figured  (Gemmell,  1975). 
Change  subgenus  from  Pandorella.  Holotype 
dentition  figured.  Distribution:  Laguna  de 
Scammon,  Baja  California  Sur;  the  head  of  the 
Gulf  of  California  at  San  Felipe,  Baja 
California;  Puerto  Penasco  south  to  Guaymas, 
Sonora,  Mexico;  Panama  (Hertz,  Myers  & 
Gemmell,  1985).  Length:  35  mm  (Wagner  & 
Abbott,  1990). 

Subgenus  Pandorella  Conrad,  1863 
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739  Pandora  (P.)  granulata  Dali,  1915.  Bernard 
(1983)  restricts  distribution  from  24°N  to  29°N. 

740  Pandora  (P.)  radiata  Sowerby,  1835. 
Distribution:  23°N-28°N  (Bernard,  1983a). 

Family  LYONSIIDAE 

Contains  only  three  marine  genera.  Subgeneric 
taxa  represent  ecomorphs  and  should  not  be 
used  (Prezant,  1981). 

Genus  Lyonsia  Turton,  1822 

742  Lyonsia  califomica  Conrad,  1837.  Add 
synonyms:  Lyonsia  gouldii  Dali,  1915;  L. 
califomica  haroldi  Dali,  1915.  Distribution: 
17°N-55°N  (Bernard,  1983a).  Length:  26.9  mm 
(Draper,  1987).  Extend  distribution  south  to 
Bahia  Cocos,  Costa  Rica  (Skoglund,  1990a). 

Genus  Entodesma  Philippi,  1845 
Synonym:  Agriodesma  Dali,  1909  (Prezant, 
1981). 

744  Entodesma  inflatum  (Conrad,  1837).  Delete. 
Becomes  synonym  of  Entodesma  pictum 
(Sowerby,  1834)  [748]  (Bernard,  1983a). 

745  Entodesma  brevifrons  (Sowerby,  1834). 

746  Entodesma  sechuranum  Pilsbry  & Olsson,  1935. 
Extend  distribution  north  to  Bahia  San  Carlos, 
Sonora,  Mexico.  Depth:  20  m (F.  & L. 
Poorman,  1988). 

747  Entodesma  lucasanum  (Bartsch  & Rehder, 
1939).  Delete  subgenus  Phbycticoncha  (Prezant, 
1981). 

748  Entodesma  pictum  (Sowerby,  1834).  Extend 

range  south  to  Paita,  Piura  Province,  Peru 
(Pena,  1971).  Delete  subgenus  Phlycticoncha 
(Prezant,  1981).  Add  synonyms:  Lyonsia  inflata 
Conrad,  1837  [744];  L.  diaphana  Carpenter, 
1856;  Entodesma  spongiophila  Dali,  1871. 
Distribution:  4°S-37°N  (Bernard,  1983a). 

Length:  32.2  mm  (Draper,  1987).  Anatomy 
figured  (as  L.  inflata.)  (Morton,  1987). 

Superfamily  THRACIACEA 
Blainville,  1824,  ex  Leach  MS 
Family  PERIPLOMATIDAE 
Genus  Periploma  Schumacher,  1817 
Subgenus  Periploma,  s.  s. 

— Periploma  (P.)  margarUaceum  (Lamarck,  1801). 


Synonyms:  Periploma  inaequivalvis  Schumacher, 
1817,  non  P.  inequivalve  Schumacher,  1816, 
nom.  nud.;  Anatina  trapezoides  Lamarck,  1818; 
Osteodesma  trapezoidalis  Blainville,  1825,  ex 
Lamarck  MS;  Thracia  inequalis  C.B.  Adams, 
1850.  Interior  figured.  Length:  16.1  mm. 
Distribution:  Bahia  Chamela,  Jalisco,  Mexico; 
South  Carolina  to  Texas;  Caribbean  (Bernard, 
1989).  Extend  distribution  from  Punta  Raza, 
Nayarit,  to  Bahia  Cuastecomate,  Jalisco, 
Mexico  (Skoglund,  1991b). 

753  Periploma  (P.)  planiusculum  Sowerby,  1834. 
Length:  65.6  mm  (Draper,  1987).  Distribution: 
Point  Conception,  California,  to  Tumbes,  Peru 
(Bernard,  1989). 

Subgenus  Cricoploma  Bernard,  1989 

749  Periploma  (C.)  carpenteri  Dali,  1896.  Extend 
distribution  north  to  Bahia  San  Carlos,  Sonora, 
Mexico.  Depth  to  100  m (F.  & L.  Poorman, 
1988).  Subgenus  changed  (Bernard,  1989). 

750  Periploma  (C.)  discus  Stearns,  1890.  Holotype 
figured  (Rosewater,  1980).  Subgenus  changed. 
Distribution  restricted  from  23°N  to  37°N 
(Bernard,  1983a).  Length:  37.4  mm  (Draper, 
1987).  Interior  figured  (Bernard,  1989). 

751  Periploma  (C.)  largatillum  Olsson,  1961. 
Subgenus  changed  (Bernard,  1989). 

752  Periploma  (C.)  lenticulare  Sowerby,  1834. 
Extend  distribution  north  to  near  Santa 
Rosalia,  Baja  California  Sur,  Mexico  (Draper, 
1972).  Subgenus  changed.  Add  synonym: 
Periploma  obtusa  Hanley,  1842  (Bernard,  1989). 

754  Periploma  (C.)  steamsii  Dali,  1896.  Holotype 
figured  (Rosewater,  1980).  Subgenus  changed 
(Bernard,  1989). 

755  Periploma  (C.)  teevani  Hertlein  & Strong,  1946. 
Subgenus  changed  (Bernard,  1989). 

Genus  Atbimanus  Pilsbry  & Olsson,  1935 
Raised  from  subgenus  (Bernard,  1989). 

756  Albimanus  pentadactylus  (Pilsbry  & Olsson, 
1935).  Extend  distribution  north  to  El 
Salvador  (Herndndez,  1979).  Holotype  figured. 
Interior  figured  (Bernard,  1989). 

Genus  Halistrepta  Dali,  1904 
Raised  from  subgenus  (Bernard,  1989). 
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757  Halistrepta  myrae  (Rogers,  1962).  Holotype 
figured  (Bernard,  1989). 

Family  THRACIIDAE 
Follows  Coan  (1990a). 

Genus  Thracia  Blainville,  1824,  er  Leach  MS 
Correct  author  from  Sowerby,  1823  (Coan, 
1990a). 

Subgenus  Ixartia  Gray,  1852 

758  Thracia  (I.)  anconensis  Olsson,  1961.  Holotype 
figured.  Subgenus  added  (Coan,  1990a). 

760  Thracia  (I.)  curta  Conrad,  1857.  Subgenus 

changed.  Restrict  distribution  23°N-45°N 
(Bernard,  1983a).  Synonyms:  Lepton 

clementinum  Carpenter,  1857;  Thracia 
quentinensis  Dali,  1921.  Holotype  figured. 
Length:  53  mm.  Restrict  distribution  from  the 
San  Juan  Islands,  Washington,  to  Punta 
Quepos,  Puntarenas  Province,  Costa  Rica. 
Depth:  intertidal  zone  to  48  m (Coan,  1990a). 

Subgenus  Odoncineta  Costa,  1829 

— Thracia  (O.)  bereniceae  Coan  1990.  Holotype 
figured.  Length:  17.5  mm.  Distribution:  Bahia 
Cholla,  Sonora,  Mexico,  to  Bahia  Ballena,  Gulf 
of  Nicoya,  Costa  Rica.  Depth:  intertidal  zone 
to  46  m (Coan,  1990a). 

761  Thracia  (O.)  squamosa  Carpenter,  1856. 
Subgenus  added.  Holotype  figured.  Length: 
36  mm.  Extend  distribution  south  to  Islas  Las 
Perlas,  Panama.  Depth:  intertidal  zone  to  61 
m (Coan,  1990a). 

Genus  Asthenothaerus  Carpenter,  1864 
Subgenus  Asthenothaerus,  s.  s. 

— Asthenothaerus  (A.)  die  pens  is  (Dali,  1915). 

Lectotype  figured.  Length:  11.0  mm. 

Distribution:  San  Pedro,  Los  Angeles  County, 
California,  to  Bahia  Magdalena,  Baja  California 
Sur,  Mexico;  Bahia  de  los  Angeles,  Baja 
California;  Guaymas,  Sonora,  Mexico.  Depth: 
intertidal  zone  to  119  m (Coan,  1990a). 

762  Asthenothaerus  (A.)  villosior  Carpenter,  1864. 
Extend  distribution  into  the  Gulf  of  California 
near  Santa  Rosalia,  Baja  California  Sur,  Mexico 
(Draper,  1972).  Extend  distribution  across  the 
Gulf  of  California  to  Bahia  San  Carlos,  Sonora, 
Mexico.  Depth:  35  m (F.  & L.  Poorman, 


1988) .  Holotype  figured.  Delete  Thracia 
diegensis  Dali,  1915,  as  a synonym. 
Distribution:  Isla  Cedros,  Baja  California, 
throughout  the  Gulf  of  California,  Mexico,  and 
south  to  Punta  Quepos,  Puntarenas  Province, 
Costa  Rica.  Depth:  intertidal  zone  to  73  m 
(Coan,  1990a) 

Subgenus  Skoglundia  Coan,  1990 

759  Asthenothaerus  (S.)  colpoica  (Dali,  1915). 
Genus  changed  from  Thracia  and  subgenus 
added.  Holotype  figured.  Length:  23.7  mm. 
Distribution:  Guaymas,  Sonora,  and  La  Paz, 
Baja  California  Sur,  Mexico,  south  to  Tumbes 
Province,  Peru.  Intertidal  zone  on  mud  flats 
(Coan,  1990a). 

Genus  Bushia  Dali,  1886 
Subgenus  Bushia,  s.  s. 

— Bushia  (B.)  galapagana  (Dali,  1915).  Known 
only  from  the  Islas  GaHpagos,  Ecuador  (Coan, 

1989) .  Holotype  figured.  Length:  25.9  mm. 
Known  only  from  Isla  del  Coco,  Costa  Rica, 
and  the  Islas  GaHpagos,  Ecuador.  Depth:  57 
to  83  m (Coan,  1990a). 

763  Bushia  (B.)  panamensis  (Dali,  1890).  Add 
parentheses  to  author’s  name  (Coan,  1990a). 

— Bushia  (B.)  phillipsi  Coan,  1990.  Holotype 
figured.  Length:  23  mm.  Known  only  from 
Isla  Smith,  Bahia  de  los  Angeles,  Baja 
California,  and  Isla  Danzante,  Gulf  of 
California,  Mexico.  Depth:  38  to  183  m (Coan, 
1990a). 

Subgenus  Pseudocyathodonta  Coan,  1990 

— Bushia  (P.)  draperi  Coan,  1990.  Holotype 
figured.  Length:  28.5  mm.  Isla  Danzante,  Gulf 
of  California,  Mexico.  Depth:  61  m.  Known 
only  from  the  holotype  (Coan,  1990a). 

Genus  Cyathodonta  Conrad,  1849 

764  Cyathodonta  dubiosa  Dali,  1915.  Synonym: 
Cyathodonta  pedroana  Dali,  1915  (Bernard, 
1983a).  Delete  C.  pedroana  Dali,  1915,  as  a 
synonym.  Holotype  figured.  Length:  40.2  mm. 
Distribution:  Isla  Smith,  Bahia  de  los  Angeles, 
Baja  California,  and  Punta  San  Antonio, 
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Sonora,  to  Puerto  Guatulco,  Oaxaca,  Mexico. 
Depth:  13  to  183  m.  Keen  (1971,  fig.  765)  is 
this  species  (Coan,  1990a). 

765  Cyathodonta  lucasana  Dali,  1915.  Delete. 
Becomes  a synonym  of  Cyathodonta  undulata 
Conrad,  1849  [766]  (Coan,  1990a). 

— Cyathodonta  pedroana  (Dali,  1915).  Lectotype 

figured.  Length:  38  mm.  Distribution: 

Monterey  Bay,  California,  to  Bahia  Magdalena, 
Baja  California  Sur,  Mexico.  Depth:  9 to  114  m 
(Coan,  1990a). 

— Cyathodonta  tumbeziana  Olsson,  1961.  Holotype 

figured.  Length:  37.6  mm.  Distribution: 

Puerto  Madero,  Chiapas,  Mexico,  to  M^ncora, 
Tumbes  Province,  Peru.  Depth:  13  to  26  m 
(Coan,  1990a). 

766  Cyathodonta  undulata  Conrad,  1849.  Lectotype 
figured.  Synonym:  Cyathodonta  lucasana  Dali, 
1915  [765].  Delete  as  a synonym:  C. 
tumbeziana  Olsson,  1961.  Length:  50.2  mm. 
Distribution:  Bahia  Magdalena,  Baja  California 
Sur,  throughout  the  Gulf  of  California,  Mexico, 
and  south  to  Punta  Organos,  Peru;  Islas 
GaHpagos,  Ecuador.  Intertidal  zone  (Coan, 
1990a).  Length:  52.3  mm  (Wagner  & Abbott, 
1990). 

Superfamily  POROMYACEA 
Family  POROMYIDAE 
Genus  Poromya  Forbes,  1844 
Subgenus  Poromya,  s.  s. 

767  Poromya  (P.)  perla  Dali,  1908.  Length:  13.8 
mm.  Anatomy  figured.  Distribution: 
California  (32°N)  to  Ecuador  (3°N).  Depth: 
1994  to  3500  m (Knudsen,  1970).  As  subgenus 
Cetoconcha.  Holotype  figured.  Distribution: 
Gulf  of  Panama  to  Ecuador  (Bernard,  1974). 
Subgenus  changed  from  Cetoconcha. 
Distribution:  3°N-24°N  (Bernard,  1983a). 

Subgenus  Cetoconcha  Dali,  1886 

768  Poromya  (C.)  scapha  (Dali,  1902).  Holotype 
figured.  Known  only  from  the  type  locality 
(Bernard,  1974). 

769  Poromya  (C.)  smithi  (Dali,  1908).  Holotype 
figured.  Distribution:  Acapulco,  Guerrero, 
Mexico,  to  Patagonia,  Argentina.  Depth:  302 
to  3439  m (Bernard,  1974).  Distribution 


restricted  to  15°N  (Bernard,  1983a). 

Subgenus  Dermatomya  Dali,  1889 

770  Poromya  (D.)  equatorialis  Dali,  1908.  Holotype 
figured  (Bernard,  1974). 

771  Poromya  (D.)  mactroides  Dali,  1889.  Holotype 
figured  (Bernard,  1974). 

Family  CUSPIDARIIDAE 
Genus  Cuspidaria  Nardo,  1840 
Subgenus  Cuspidaria,  s.  s. 

772  Cuspidaria  (C.)  chilensis  Dali,  1908.  Holotype 
figured  (Bernard,  1974). 

— Cuspidaria  (C.)  haasi  Knudsen,  1970.  Length: 

34.2  mm.  Anatomy  figured.  Distribution:  off 
central  America.  Depth:  3570  m (Knudsen, 
1970).  Holotype  figured.  Known  only  from 
the  type  locality  (Bernard,  1974). 

773  Cuspidaria  (C.)  panamensis  Dali,  1908. 
Holotype  figured  (Bernard,  1974).  Bernard 
(1983a)  restricts  distribution  to  7°N.  Depth: 
100  m (F.  & L.  Poorman,  1988). 

774  Cuspidaria  (C.)  parapodema  Bernard,  1969. 
Holotype,  anatomy  and  hinge  figured  (Bernard, 
1974). 

— Cuspidaria  (C.)  parkeri  Knudsen,  1970.  Length: 

19.2  mm.  Anatomy  figured.  Distribution:  Gulf 
of  California,  Mexico  (23°N).  Depth:  2800  m 
(Knudsen,  1970).  Holotype  figured.  Known 
only  from  the  type  locality  (Bernard,  1974). 

775  Cuspidaria  (C.)  patagonica  (E.  A.  Smith,  1885). 
Holotype  figured  (Bernard,  1974).  Delete. 
Distribution  restricted  to  50°S  (Bernard, 
1983a). 

Genus  Cardiomya  A.  Adams,  1864 

— Cardiomya  balboae  (Dali,  1916).  Holotype 
figured.  Distribution:  California.  Depth:  55 
to  128  m (Bernard,  1974).  Distribution: 
0°-34°N,  including  the  Islas  GaHpagos, 
Ecuador.  Depth:  45-170  m (Bernard,  1983a). 

776  Cardiomya  califomica  (Dali,  1886).  Holotype 
and  hinge  figured  (Bernard,  1974). 

Ill  Cardiomya  costata  (Sowerby,  1834).  Hinge 
figured  (Bernard,  1974).  Occurrence  in  the 
Islas  Galdpagos,  Ecuador,  doubtful  (Finet, 
1985).  Length:  9.1  mm  (Draper,  1987). 
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778  Cardiomya  didyma  (Hinds,  1843).  Neotype 
figured  (Bernard,  1974). 

779  Cardiomya  ecuadoriana  (Olsson,  1961).  Hinge 
figured.  Distribution:  Isla  Angel  de  la  Guarda, 
Gulf  of  California,  Mexico,  to  Isla  La  Plata, 
Ecuador.  Depth:  55  to  146  m (Bernard,  1974). 

780  Cardiomya  isolirata  Bernard,  1969.  Holotype 
figured  (Bernard,  1974). 

781  Cardiomya  lanieri  (Strong  & Hertlein,  1937). 
Hinge  figured  (Bernard,  1974).  Occurrence  in 
the  Islas  GaHpagos,  Ecuador,  doubtful  (Finet, 
1985). 

782  Cardiomya  pectinata  (Carpenter,  1864). 
Holotype  figured.  Delete.  Distribution 
(28°N-60°N)  is  north  of  the  Panamic  Province 
(Bernard,  1974). 

783  Cardiomya  planetica  (Dali,  1908).  Holotype 
figured.  Delete.  Distribution  (28°N-60°N)  is 
north  of  the  Panamic  Province  (Bernard,  1974). 

784  Cardiomya  pseustes  (Dali,  1908).  Length:  27 
mm.  Knudsen  (1970)  regards  C.  planetica 
(Dali,  1908)  as  a synonym.  Holotype  figured 
(Bernard,  1974).  Distribution:  7°N-49°N 
(Bernard,  1983a). 

Genus  Myonera  Dali  & Smith,  1886 

785  Myonera  garretti  Dali,  1908.  Holotype  figured. 
Synonym:  M.  mexicana  Knudsen,  1970  (Bernard, 
1974).  Delete  M.  mexicana  Knudsen,  1970,  as 
a synonym  (Bernard,  1983a). 

— Myonera  mexicana  Knudsen,  1970.  Length:  21.8 
mm.  Valve  interior  and  anatomy  figured. 
Distribution:  Mexico  (14°N).  Depth:  3529  m 
(Knudsen,  1970).  Regarded  as  a synonym  of 
M.  garretti  Dali,  1908  (Bernard,  1974).  A valid 
species  with  a distribution  of  14°N-57°N  and  a 
depth  of  1110  to  3557  m (Bernard,  1983a). 

Genus  Plectodon  Carpenter,  1864 

786  Plectodon  scaber  Carpenter,  1864.  As  Leiomya 

(Plectodon).  Anatomy  figured.  Extend 
distribution  north  to  Santa  Barbara,  California 
(Bernard,  1974).  Plectodon  as  a genus 

(Bernard,  1983a).  Occurrence  in  the  Islas 

Galapagos,  Ecuador,  doubtful  (Finet,  1985). 

Superfamily  VERTICORDIACEA  Bernard,  1974 
Family  VERTICORDIIDAE 


Genus  Verticordia  Sowerby,  1844,  ex  Wood  MS 
Subgenus  Verticordia,  s.  s. 

787  Verticordia  (V)  aequacostata  A Howard,  1950. 
Delete  here.  Genus  changed.  See  Haliris. 

788  Verticordia  (V)  hancocki  Bernard,  1969. 
Holotype  figured.  As  subgenus  Trigonulina. 
Known  only  from  the  type  locality  (Bernard, 
1974).  As  subgenus  Verticordia  (Bernard, 
1983a). 

789  Verticordia  (V)  omata  (Orbigny,  1846).  As 
subgenus  Trigonulina.  Synonym:  Verticordia 
coelata  Verrill,  1884  (Bernard,  1974).  As 
subgenus  Verticordia.  Synonym:  IHippagus 
novemcostatus  A Adams  & Reeve,  1850 
(Bernard,  1983a).  Occurrence  in  the  Islas 
Galdpagos,  Ecuador,  doubtful  (Finet,  1985). 

Genus  Halicardia  Dali,  1895 
As  a subgenus  of  Verticordia  (Bernard,  1974) 
and  as  a genus  (Bernard,  1983a). 

791  Halicardia  perplicata  (Dali,  1890).  Anatomy 
figured.  Add  to  distribution:  Cabo  San  Lucas, 
Baja  California  Sur,  Mexico  (Bernard,  1974). 

Genus  Haliris  Dali,  1886 
As  a genus  (Bernard,  1971),  a subgenus 
(Bernard,  1974),  and  a genus  (Bernard,  1983a). 

787  Haliris  aequacostata  (Howard,  1950).  Holotype 
figured.  Subgenus  changed  to  Trigonulina. 
Add  Islas  Galapagos,  Ecuador,  to  distribution 
(Bernard,  1974).  Genus  changed  from 
Verticordia  (Trigonulina)  (Bernard,  1983a). 
Occurrence  in  the  Islas  Galapagos,  Ecuador, 
doubtful  (Finet,  1985). 

790  Haliris  spinosa  Bernard,  1969.  Holotype 
figured.  Known  only  from  the  type  locality 
(Bernard,  1974). 

Genus  Lyonsiella  M.  Sars,  in  G.  Sars,  1872 

792  Lyonsiella  magnifica  Dali,  1913.  Holotype 
figured.  Known  only  from  the  type  locality 
(Bernard,  1974). 

Genus  Policordia  Dali,  Bartsch,  & Rehder,  1939 
Shell  ovate,  with  fine  radial  ribs;  edentulous; 
ligament  in  a groove  (Keen  & Coan,  1975). 
Synonymized  with  Lyonsiella  by  Bernard  (1974). 
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— Policordia  alas  kuna  (Dali,  1895).  Length:  24 
mm.  Distribution:  9°N-55°N.  Depth:  1097  to 
3570  m (Knudsen,  1970).  Holotype  and 
anatomy  figured  (as  Lyonsiella  alaskana). 


Distribution:  Sitka,  Alaska,  to  British 

Columbia,  Canada;  Santa  Catalina  Island, 
California  (Bernard,  1974).  As  Policordia. 
Distribution  9°N-55°N  (Bernard,  1983a). 
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Abra,  48 

abruptus,  Donax,  44 
abyssicola,  Benthomodiolus,  12 
abyssicola,  Sarepta,  5 
abyssorum,  Bathyarca,  8 
Acar,  6 
Acesta,  18 

ACHARACIDAE,  2 
Acharax,  2 
acrita,  Saccella,  4 
Acrosterigma,  30 
aculeatus,  Spondylus,  18 
acuta,  Polymesoda,  21 
Acutispinula,  5 
adamas,  Anomia,  19 
adamsi,  Anadara,  7 
adamsi,  Crassinella,  20 
adamsi,  Cumingia,  48 
adamsi,  Mytilopsis,  22 
adamsianus,  Brachidontes,  10 
adansoni,  Lasaea,  26 
adelinae,  Crassatella,  20 
Adontorhina,  25 
Adrana,  4 
Adula,  12 

aduncata,  Crassinella,  20 
Aeidimytilus,  10 
aequacostata,  Haliris,  56 
aequacostata,  Verticordia,  56 
aequatorialis,  Anadara,  7 
aequinoctialis,  Pitar,  34 
aequisulcatus,  Pecten,  16 
aequitorialis,  Eucrassinella,  20 
aequizonata,  Lucinoma,  24 
affine,  Cardium,  31 
affinis,  Carditamera,  21 
affinis,  Hemicardia,  31 
affinis,  Tagelus,  45 
agapea,  Jupiteria,  4 
agassizii,  Lima,  18 
Agriodesma,  53 
alaskana,  Lyonsiella,  57 
alaskana,  Policordia,  57 
alata,  Mactrellona,  38 
Albimanus,  53 
Aligena,  27,  28 
allyneana,  Mytilopsis,  22 
alope,  Placunanomia,  19 
alta,  Tellina,  41 
alternata,  Barbatia,  7 
altemata,  Cytherea,  32 
alternatus,  Pitar,  33 
altilis,  Polymesoda,  21 
altior,  Iphigenia,  44 
amathusia,  Chionopsis,  36 


amathusia,  Venus,  36 
amblia,  Nuculana,  4 
americana,  Martesia,  51 
americanus,  Modiolus,  12 
Americardia,  31 
Amerycina,  26 
amianta,  Tellina,  39 
Amiantis,  34 
Amphichaena,  43 
Amphidesma,  46 
amplectans,  Angulus,  39 
ampliata,  Venus,  36 
amygdalina,  Petricola,  37 
Amygdalum,  12 
anachoreta,  Petricola,  37 
Anadara,  7 
ANADARINAE,  7 
Anchomasa,  50 
anconensis,  Thracia,  54 
angelica,  Myrakeena,  14 
angulosa,  Cytherea,  34 
Angulus,  39 
angusta,  Mactra,  38 
annettae,  Nemocardium,  31 
annulata,  Lucinoma,  24 
Anodontia,  24 
anomala,  Polymesoda,  21 
ANOMALODESMATA  52 
Anomia,  19 
ANOMIACEA,  19 
ANOMIIDAE,  19 
anomioides,  Plicatula,  15 
antillarum,  Eucrassatella,  20 
Antinioche,  36 
Apiocardia,  31 
apodema,  Mercenaria,  36 
approximata,  Parvilucina,  23 
Area,  6 
ARCACEA  6 
arcana,  Chama,  28 
arces,  Pecten,  16 
Achivesica,  22 
ARCIDAE,  6 
arciformis,  Minormalletia,  6 
ARCINAE,  6 
Acinella,  29 
ARCOIDA  6 
Acopsis,  8 
arctica,  Hiatella,  50 
ARCTICACEA  22,  28 
arcuata,  Pandora,  52 
arcuta,  Laeda,  4 
Adeamya,  42 
argentina,  Tivela,  32 
argis,  Tellina,  40 
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Agopecten,  16 
aricanus,  Donax,  43 
aristata,  Lithophaga,  11 
aristata,  Myoforceps,  12 
artemidis,  Lucina,  23 
ashleyi,  Semele,  46 
askoyana,  Tellina,  39 
asper,  Donax,  42 
asperrima,  Protothaca,  37 
aspersa,  Papyridea,  30 
assimilis,  Donax,  42,  43 
asthenodon,  Leporimetis,  41 
Athenothaerus,  54 
atossa,  Tindaria,  5,  6 
Atrina,  13 

attenuata,  Lithophaga,  11 
aurantiaca,  Megapitaria,  34 
auricula,  Aadara,  8 
auriculata,  Aca,  8 
aurora,  Cytherea,  32 
aurora,  Psammotreta,  42 

AUTOBRANCHIA  6 
aviculina,  Cardita,  20 
Axinactis,  9 
Axinola,  9 

AXINOPSIDINAE,  25 
azulensis,  Nucula,  3 
bahamensis,  Pholadidea,  51 
bailyi,  Barbatia,  6 
bakeri,  Orobitella,  28 
balboae,  Cardiomya,  55 
baltrana,  Diplodonta,  25 
Bankia,  52 
Bankiella,  52 
BANKIINAE,  52 
barbarae,  Semele,  47 
barbarae,  Tellina,  47 
Barbatia,  6 
Barnea,  50 
bartschi,  Teredo,  51 
Basterotella,  28 
Basterotia,  28 
Bathyarca,  8 

BATHYMODIOLINAE,  13 
Bathymodiolus,  13 
batilliformis,  Teredo,  51 
beebei,  Cardita,  21 
beebei,  Cyclocardia,  21 
beili,  Protothaca,  36 
belcheri,  Trachycardium,  30 
Bellascintilla,  25 
Bellaxinaea,  9 
bellilamellatus,  Pecten,  17 
Bellucina,  23 
benedicti,  Hinnites,  16 
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benthima,  Minormalletia,  6 
Benthomodiolus,  12 
bereniceae,  Thracia,  54 
beringensis,  Cuspidaria,  56 
Bernardina,  28 
BERNARDINIDAE,  28 
berryana,  Grippina,  50 
berryi,  Flabellipecten,  17 
berryi,  Pecten,  17 
berryi,  Pitar,  33 
biangulata,  Anadara,  8 
biangulata,  Scrobicularia,  41 
biangulata,  Trachycardium,  31 
bicarinata,  Corbula,  49 
bicolor,  Mytilus,  10 
bicolor,  Semele,  45 
bicostata,  Saccella,  4 
bifrons,  Anadara,  7 
bifurcatus,  Mytilus,  10 
bifurcatus,  Septifer,  10 
biolleyi,  Leptopecten,  17 
bipartitus,  Lyrodus,  51 
bipenniferus,  Lithophaga,  11 
biradiata,  Corbula,  49 
biradiata,  Cytherea,  32 
biserialis,  Cytherea,  32 
bistriatus,  Cyclopecten,  16 
bitinctus,  Donax,  43 
BIVALVIA,  2 
bodegensis,  Tellina,  40 
Bornia,  27 
BORNIINAE,  27 
Botula,  11,  12 
bourgeoisae,  Tagelus,  45 
Brachidontes,  10 
bramkampi,  Barbatia,  7 
brandtii,  Area,  7 
branneri,  Crassinella,  20 
bresia,  Ostra,  14 
brevifrons,  Entodesma,  53 
brevifrons,  Lunarca,  8 
brevifrons,  Pandora,  52 
brevilineata,  Venus,  35 
brevirostris,  Tellina,  40 
broggi,  Anomalocardia,  35 
broggi,  Chione,  35 
broggii,  Solecurtus,  45 
buddiana,  Chama,  29 
bullata,  Cyrena,  21 
bushae,  Ledella,  5 
Bushia,  54 

busoensis,  Cryptomya,  49 
byronensis,  Tivela,  32 
caelatum,  Phlyctiderma,  25 
caelatus,  Donax,  43 
caesarina,  Cytherea,  31 
caianensis,  Donax,  43 


calbucana,  Mactra,  32 
calcar,  Spinula,  5 
calcarella,  Leda,  5 
calcifer,  Spondylus,  18 
calculus,  Lucina,  25 
californiana,  Dimya,  15 
californiana,  Venus,  35 
californianus,  Mytilus,  9 
californianus,  Tagelus,  45 
californica,  Abra,  48 
californica,  Arcinella,  29 
californica,  Cardiomya,  55 
californica,  Codakia,  23 
californica,  Cryptomya,  49 
californica,  Gari,  44 
californica,  Gouldia,  32 
californica,  Grippina,  50 
californica,  Lyonsia,  53 
californica,  Mactra,  38 
californica,  Ostrea,  15 
californica,  Semele,  45 
californicus,  Donax,  43,  44 
californicus,  Ensis,  48 
califomiensis,  Chione,  35 
callamensis,  Tellina,  40 
callicomatus,  Pitar,  33 
callimene,  Saccella,  4 
Calloarca,  7 
Callogonia,  22 
callosa,  Amiantis,  34 
Callucina,  22 
calva,  Parapholas,  51 
calyculata,  Lithophaga,  11,  12 
Calyptogena,  22 
camerella,  Leptopecten,  17 
camina,  Mulinia,  38 
camuloensis,  Area,  7 
canalifera,  Lithophaga,  11 
cancellaris,  Linga,  23 
candeana,  Avicula,  14 
canoa,  Tucetona,  9 
capax,  Modiolus,  12 
cardara,  Ennucula,  3 
CARDIACEA,  30 
cardiformis,  Cyrena,  21 
CARDIIDAE,  30 
cardilla,  Nioche,  37 
CARDINIIDAE,  20 
Cardiomya,  55 
Cardita,  20,  21 
CARDITACEA,  20 
Carditamera,  21 
CARDITAMERINAE,  21 
Cardites,  21 
CARDITESINAE,  21 
CARDITIDAE,  20 
CARDITINAE,  20 


carditoides,  Rupellaria,  37 
caribaea,  Pholas,  51 
carinata,  Mactrellona,  38 
carinatus,  Donax,  43 
carinulata,  Mactra,  38 
carlottensis,  Macoma,  41 
carlottensis,  Nucula,  3 
carnea,  Thracia,  41 
carpenteri,  Periploma,  53 
carpenteri,  Tellina,  39 
Caryocorbula,  49 
caryonautes,  Transennella,  32 
casta,  Psammobia,  42 
casta,  Tellina,  42 
catalinae,  Erycina,  26 
catharius,  Pitar,  34 
Cavilinga,  22 
cayennensis,  Donax,  43 
cecinella,  Yoldiella,  5 
centrifuga,  Lucina,  22 
cepio,  Pododesmus,  19 
cerritensis,  Aligena,  28 
cerritensis,  Pecten,  17 
cerrosensis,  Ostrea,  15 
Cetoconcha,  55 
chacei,  Erycina,  28 
Chama,  28 
CHAMACEA,  28 
CHAMIDAE,  28 
chemnitzii,  Anadara,  8 
chenuanus,  Mytilis,  11 
chenui,  Gregariella,  11 
chiclaya,  Bornia,  27 
chilensis,  Chama,  29 
chilensis,  Cuspidaria,  55 
chiloensis,  Pholas,  50 
Chion,  43 
Chione,  35 
CHIONINAE,  35 
Chionista,  35 
Chionopsis,  36 
chiquita,  Ctena,  24 
Chlamys,  16 
chlorotica,  Teredo,  51 
Choromytilus,  10 
chrysosoma,  Nucula,  3 
cicercula,  Strigilla,  42 
cieba,  Bankia,  52 
ciliatus,  Spondylus,  18 
cinnamomea,  Modiola,  12 
CIRCINAE,  32 
Circomphalus,  32 
circularis,  Argopecten,  16 
cistula,  Lasaea,  26 
clarionense,  Laevicardium,  31 
clarionensis,  Ctena,  24 
clarionensis,  Pseudochama,  29 
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clavata,  Pholas,  51 
claviculata,  Pandora,  52 
Clementia,  34 
dementia,  Crassinella,  20 
Clementina,  Mysella,  27 
CLEMENTINIINAE,  34 
clementinum,  Lepton,  54 
Clidiophora,  52 
clippertonensis,  Ctena,  24 
clydosa,  Semele,  46 
coani,  Tellina,  39 
coarctata,  Crenella,  11 
coccineus,  Spondylus,  18 
Codakia,  23,  24 
coelata,  Verticordia,  56 
cognata,  Leporimetis,  41 
cognata,  Petricola,  37 
cognata,  Temnoconcha,  42 
cokeri,  Aligena,  27 
colombiana,  Ennucula,  3 
Colonche,  37 

coloradoensis,  Mulinia,  38 
colpoica,  Amerycina,  26 
colpoica,  Asthenothaerus,  54 
columbiensis,  Crassostrea,  15 
columbiensis,  Protothaca,  37 
columbiensis,  Psammotreta,  42 
compacta,  Chama,  29 
compactus,  Pecten,  16 
compressa,  Mysella,  28 
compressa,  Pseudopythina,  26 
compressa,  Tindaria,  5 
compressus,  Limopsis,  9 
Compsomyax,  34 
compta,  Chione,  35 
concentrica,  Woodia,  24 
conchaphila,  Ostreola,  15 
Conchocele,  25 
concinna,  Anadara,  7 
concinna,  Tellina,  42 
concinnus,  Pitar,  33 
conradi,  Donax,  43 
conradi,  Leukoma,  36 
consanguineus,  Pitar,  33 
consors,  Trachycardium,  30 
contusus,  Donax,  43 
coquimbana,  Mactra,  32 
coquimbensis,  Solecurtus,  45 
corallina,  Chama,  29 
coralliophaga,  Gregariella,  11 
CORBICULACEA,  21 
CORBICULIDAE,  21 
Corbula,  49 
CORBULIDAE,  49 
cornea,  Felaniella,  25 
cornuta,  Pandora,  52 
corpulenta,  Area,  8 


corpulenta,  Bathyarca,  8 
corrugata,  Pseudochama,  30 
corrugata,  Semele,  46 
cortezi,  Chione,  35 
corteziensis,  Crassostrea,  15 
corteziensis,  Ostrea,  15 
costaricensis,  Semele,  47 
costata,  Cardiomya,  55 
costellata,  Nuculana,  4 
Costelloleda,  4 
coumbiana,  Megacrenella,  11 
coxa,  Crassinella,  20 
craneana,  Semele,  46 
crassa,  Hinnita,  16 
crassa,  Ledella,  5 
Crassadoma,  16 
CRASSATELLACEA,  19 
CRASSATELLIDAE,  19 
CRASSATELLINAE,  19 
crassatelloides,  Cytherea,  32 
crassicostata,  Cardites,  21 
Crassinella,  20 
crassiplicatus,  Pecten,  16 
Crassostrea,  15 
CRASSOSTREINI,  15 
Crenella,  10 
CRENELLINAE,  10 
crenifera,  Adrana,  4 
crenifera,  Chionopsis,  36 
Cricoploma,  53 
cristagalli,  Mytilus,  14 
cristallina,  Tellina,  40 
cristulata,  Tellidorella,  20 
croceum,  Amphidesma,  46 
crucifera,  Cyrtopleura,  50 
crucigera,  Cyrtopleura,  50 
cruda,  Cardita,  20 
cruentatum,  Cardium,  31 
Cryptomya,  49 
Ctena,  23,  24 
Cucullaearca,  7 
CULTELLIDAE,  48 
culter,  Donax,  43 
cultrata,  Amerycina,  26 
Cumingia,  48 
cumingianus,  Mytilus,  10 
cumingii,  Cyrena,  21 
cumingii,  Nemocardium,  31 
cumingii,  Pinna,  13 
cumingii,  Placunanomia,  19 
cumingii,  Scintilla,  27 
cumingii,  Tellina,  40,  41 
Cunearca,  7 
cuneata,  Malletia,  6 
cuneata,  Minormalletia,  6 
cuniformis,  Martesia,  51 
cupula,  Pholas,  51 


curta,  Diplothyra,  51 
curta,  Thracia,  27,  54 
curtus,  Donax,  43 
Cuspidaria,  55 
CUSPIDARIIDAE,  55 
CYAMIACEA,  28 
Cyathodonta,  54 
cyclia,  Adontorhina,  25 
Cyclinella,  34 
CYCLININAE,  34 
Cyclocardia,  21 
Cyclopecten,  16 
cylista,  Botula,  12 
Cymatioa,  26 
Cymatoica,  41 
Cyrtopleura,  50 
Dacrydium,  13 
dalli,  Limopsis,  9 
dalli,  Ostra,  14 
dalli,  Pseudochama,  30 
Dallocardia,  30 
darella,  Nucula,  3 
darwinii,  Venus,  36 
decisa,  Semele,  46 
declivis,  Nucula,  3 
decora,  Psammobia,  45 
decumbens,  Tellina,  39 
decussata,  Eurhomalea,  35 
Delectopecten,  16 
delesserti,  Chama,  29 
delessertii,  Glycymeris,  9 
delessertii,  Tivela,  32 
delgada,  Noetia,  8 
delosi,  Pecten,  17 
Dendostrea,  14 
densata,  Mulinia,  38 
densilineata,  Lucinoma,  24 
denticulata,  Gastrochaena,  50 
denticulata,  Gregariella,  11 
denticulata,  Rupellaria,  37 
dentifer,  Donax,  43 
Dermatomya,  55 
destructa,  Bankia,  52 
diaphana,  Lyonsia,  53 
Diberus,  11 
dicella,  Yoldiella,  5 
dichotoma,  Strigilla,  42 
didyma,  Cardiomya,  56 
diegensis,  Asthenothaerus,  54 
diegensis,  Flabellipecten,  17 
diegensis,  Mytilus,  10 
diegensis,  Pecten,  16 
diegensis,  Teredo,  51 
diegensis,  Thracia,  54 
digueti,  Chama,  29 
digueti,  Crassatella,  20 
Dimya,  15 
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DIMYACEA,  15 
DIMYIDAE,  15 
diomedae,  Acesta,  18 
dionaea,  Mysella,  27 
Diplodonta,  25 
Diplothyra,  51 
discors,  Petricola,  35 
discrepans,  Phlyctiderma,  25 
discus,  Periploma,  53 
disjuncta,  Strigilla,  42 
dispar,  Venus,  36 
distans,  Artemis,  34 
distinguenda,  Codakia,  23 
Divalinga,  24 
divaricalx,  Lithophaga,  11 
divaricata,  Barbatia,  6 
divaricata,  Crenella,  10 
Divaricella,  24 
DIVARICELLINAE,  24 
diversa,  Tapes,  36 
dolabriformis,  Mactra,  38 
dombei,  Leporimetis,  41 
dombeii,  Tagelus,  45 
domingensis,  Barbatia,  6 
domingensis,  Dreissena,  22 
DONACIDAE,  42 
Donax,  42,  44 
Dosinia,  34 
DOSINIINAE,  34 
draperi,  Bushia,  54 
DREISSENACEA,  22 
DREISSENIDAE,  22 
dryas,  Nausitora,  52 
dubia,  Cymatioa,  26 
dubiosa,  Cyathodonta,  54 
duchassaingi,  Jouanetia,  51 
dunkeri,  Dosinia,  34 
duplicata,  Cytherea,  32 
eburnea,  Divalinga,  24 
eburnea,  Saccella,  4 
eburnea,  Solecardia,  27 
eburnea,  Tellina,  39 
eccentrica,  Cytherea,  32 
echinata,  Chama,  29 
Ectenagena,  22 
ecuabula,  Corbula,  49 
ecuadoriana,  Cardiomya,  56 
ecuadoriana,  Crassinella,  20 
ecuadoriana,  Protothaca,  37 
ecuadoriana,  Tellina,  39 
ecuadorianus,  Donax,  43 
edentula,  Gari,  44 
edentuloides,  Pegophysema,  24 
edulis,  Macoma,  42 
edulis,  Mytilus,  10 
edulis,  Mytilus,  10 
Egesta,  34 


THE  FESTIVUS 


Egeta,  21 

elatum,  Laevicardium,  31 
electilis,  Cymatioa,  26 
elegans,  Harvella,  38 
elegans,  Tivela,  32 
Elegantula,  47 
elegantulum,  Dacrydium,  13 
elenense,  Laevicardium,  31 
elenensis,  Corbula,  49 
elenensis,  Saccella,  4 
elliptica,  Semele,  46 
ellipticum,  Lepton,  27 
ellipticus,  Irus,  35 
Elliptotellina,  39 
elongata,  Tellina,  41 
Elpidollina,  39 
elytrum,  Macoma,  41 
emarginata,  Anadara,  8 
Ennucula,  3 
Ensis,  48 
Entodesma,  53 
Epilucina,  23 
equatorialis,  Poromya,  55 
errati,  Tellina,  40 
ERYCINIDAE,  26 
ERYCINIINAE,  26 
esmeralda,  Anadara,  7 
esmeralda,  Corbula,  49 
Esmerarca,  7 
estrellana,  Mactra,  38 
Eucrassatella,  19 
Eucrassinella,  19 
Eurhomatea,  35 
Eurytellina,  39 
euterpes,  Leptopecten,  17 
exarata,  Petricola,  37 
exaratus,  Mytilus,  10 
excavata,  Conchocele,  25 
excavata,  Here,  23 
excavata,  Leda,  4 
excolpa,  Nausitora,  52 
exigua,  Nucula,  3 
exilis,  Cyrtopleura,  50 
exilis,  Mytilus,  10 
eximia,  Avicula,  13 
eximia,  Venus,  36 
exogyra,  Pseudochama,  30 
exoleta,  Mactrellona,  38 
exoptata,  Adrana,  4 
expansa,  Ostrea,  15 
exquisita,  Pholadidea,  51 
exquisitus,  Cyclopecten,  16 
fasciculatum,  Pseudamussium,  18 
fastigata,  Saccella,  4 
fausta,  Lucina,  23 
favanni,  Modiole,  12 
Felaniella,  25 
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felix,  Tellina,  39 
fenestrata,  Lucina,  23 
fidenas,  Anomia,  19 
filitexus,  Pecten,  16 
fimbriata,  Venerupis,  35 
flora,  Malletia,  6 
fisheri,  Ostrea,  14 
Flabellipecten,  16 
flavescens,  Semele,  46 
floridana,  Teredo,  51 
Florimetis,  41 
fluctifraga,  Chione,  35 
fluctigera,  Tellina,  40 
foliatus,  Pododesmus,  19 
folini,  Gastrochaena,  50 
folium,  Dendostrea,  14 
fonsecana,  Mactra,  38 
fontaineaus,  Mytilis,  11 
fontaineii,  Polymesoda,  21 
fordi,  Globivenus,  32 
forficata,  Lithophaga,  11 
formosa,  Anadara,  8 
formosa,  Semele,  46,  47 
fornicata,  Chama,  29 
fragilis,  Martesia,  51 
fragilis,  Pecten,  17 
fragilis,  Sphenis,  49 
FRAGINAE,  31 
frankbernardi,  Spheniopsis,  50 
frizzelli,  Pitar,  33 
frondosa,  Chama,  29 
frons,  Mytilus,  14 
fucata,  Tellina,  44 
fucicolus,  Pecten,  17 
Fugleria,  7 

funiscola,  Martesia,  51 
fusca,  Botula,  12 
galapagana,  Bushia,  54 
galapagana,  Ctena,  24 
galatheae,  Keiliella,  22 
GALEOMMATACEA,  25 
GALEOMMATIDAE,  25 
Galeommella,  26 
galera,  Cyclinella,  34 
galloprovincialis,  Mytilus,  10 
gallus,  Ostrea,  15 
Gari,  44 

garretti,  Myonera,  56 
garthi,  Chama,  29 
Gastrochaena,  50 
GASTROCHAENACEA,  50 
GASTROCHAENIDAE,  50 
gibbosa,  Eucrassatella,  20 
gibbosa,  Leda,  4 
gibbosa,  Nucula,  4 
gibbosa,  Nuculana,  4 
gibbosa,  Raeta,  38 
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gibbosus,  Saxidomus,  34 
gigantea,  Crassadoma,  16 
gigantea,  Glycymeris,  9 
giganteus,  Hinnites,  16 
gigas,  Calyptogena,  22 
Globivenus,  31 
globosa,  Xylophaga,  51 
glomeratus,  Mytilus,  10 
gloriosus,  Spondylus,  18 
GLOSSACEA,  22 
GLYCYMERIDACEA,  9 
GI.YCYMERIDIDAE,  9 
Glycymeris,  9 
gnidia,  Chionopsis,  36 
Gobraeus,  44 
goldbaumi,  Crassinella,  20 
gouldi,  Bankia,  52 
Gouldia,  32 
gouldii,  Angulus,  39 
gouldii,  Donax,  44 
gouldii,  Lyonsia,  53 
gouldii,  Tellina,  39 
gracilior,  Lithophaga,  11 
gracilis,  Amphichaena,  43 
gracilis,  Donax,  44 
gracilis,  Petricola,  37 
gracillima,  Clementia,  34 
gradata,  Barbatia,  6 
Grandiarca,  8 
grandis,  Anadara,  8 
grandis,  Dosinia,  34 
grandis,  Macoma,  41 
grandis,  Sanguinolaria,  45 
granifera,  Donax,  42,  43 
granifera,  Trigoniocardia,  31 
granti,  Pseudochama,  30 
granulata,  Pandora,  53 
grata,  Protothaca,  37 
graui,  Cyclopecten,  16 
grayi,  Cardites,  21 
Gregariella,  11 
grewingkii,  Protothaca,  36 
grippi,  Mysella,  27 
Grippina,  50 
GRYPHAEIDAE,  14 
guadalupensis,  Glycymeris,  9 
guanacastensis,  Trachycardium,  31 
guanica,  Pleuromeris,  21 
guatulcoensis,  Chione,  35 
guaymasensis,  Semele,  47,  48 
guaymasensis,  Solecurtus,  45 
gundlachii,  Dreissenia,  22 
guyanensis,  Mytella,  10 
haasi,  Cuspidaria,  55 
Halicardia,  56 
Haliris,  56 
Halistrepta,  53 


Halodakra,  28 
hamata,  Nuculana,  4 
hancocki,  Lithophaga,  12 
hancocki,  Oppenheimopecten,  17 
hancocki,  Verticordia,  56 
haroldi,  Lyonsia,  53 
Harvella,  38 
hawaiensis,  Area,  6 
hawaiensis,  Botula,  12 
hawaiensis,  Cardita,  20 
hawaiensis,  Spondylus,  18 
hawaiensis,  Teredo,  51 
hawaiiensis,  Martesia,  51 
haylocki,  Crassinella,  20 
healdi,  Psiloteredo,  52 
helenae,  Gari,  44 
helenae,  Pitar,  33 
hemphilli,  Limaria,  19 
Here,  23 
Hertellina,  40 
hertleini,  Basterotia,  28 
hertleini,  Pitar,  33 
hertleini,  Semele,  48 
hertleini,  Tellina,  39 
hesperius,  Pitar,  33 
hesperus,  Macoma,  41 
Heterodonax,  45 
HETERODONTA,  19 
Hexacorbula,  49 
hians,  Tivela,  32 
Hiatella,  50 
HIATELLACEA,  50 
HIATELLIDAE,  50 
hiberna,  Tellina,  39 
hiloensis,  Teredo,  51 
hindsii,  Saccella,  4 
Hinnites,  16 
hoffstetteri,  Mactra,  38 
Huxleyia,  3 

hyalina,  Gastrochaena,  50 
Hyalopecten,  17 
Hybolophus,  19 
hyotis,  Hyotissa,  14 
Hyotissa,  14 
HYOTISSINI,  14 
hyphalopilema,  Anadara,  8 
Hyphantosoma,  33 
Hysteroconcha,  33 
hystrix,  Spondylus,  18 
Iliochione,  35 
illota,  Fugleria,  7 
imitata,  Area,  8 
impar,  Saccella,  4 
inaequivalvis,  Area,  7 
inaequivalvis,  Periploma,  53 
incantata,  Chlamys,  16 
incisus,  Isognomon,  14 


incongrua,  Semele,  47 
incongruus,  Cyclopecten,  16 
incrassatus,  Cardita,  21 
incurva,  Lithophaga,  11 
indentata,  Macoma,  42 
inequalis,  Thracia,  53 
inequivalve,  Periploma,  53 
inermis,  Chama,  30 
inezana,  Plicatula,  15 
inezensis,  Diplodonta,  25 
inflata,  Bornia,  27 
inflata,  Crenella,  10 
inflata,  Lyonsia,  53 
inflata,  Polymesoda,  21 
inflatum,  Entodesma,  53 
infra,  Botulopa,  12 
inopia,  Mya,  49 
insculpta,  Tellina,  40 
insignis,  Cyrena,  21 
intermedius,  Pectunculus,  9 
interrupta,  Cytherea,  32 
interrupta,  Strigilla,  42 
intersecta,  Venus,  37 
intusgranosa,  Mesopholas,  51 
Iphigenia,  44 
iphigenia,  Nucula,  3 
ira,  Corbula,  49 
irridescens,  Ostrea,  15 
Irus,  35 

isocardia,  Globivenus,  32 
isocardia,  Ventricolaria,  32 
ISOFILIBRANCHIA,  9 
Isognomon,  13 
ISOGNOMONIDAE,  13 
isolirata,  Cardiomya,  56 
Isorobitella,  28 
Ixartia,  54 
jadisi,  Cyclinella,  34 
jamaniana,  Chione,  36 
jamaniana,  Chionopsis,  36 
jamesi,  Semele,  47 
janus,  Isognomon,  13 
janus,  Pseudochama,  30 
jaramija,  Semele,  48 
joannis,  Phacoides,  24 
johnsoni,  Acharax,  2 
Jouannetia,  51 
JOUANNETIINAE,  51 
jovis,  Semele,  47 
juarezi,  Limopsis,  9 
Juliacorbula,  49 
junonia,  Semele,  47,  48 
Jupiteria,  4 

kamtschatica,  Cryptomya,  49 
Katadesmia,  6 
kazusensis,  Psammobia,  44 
kellettii,  Chione,  35 


Vol.  XXII  (Suppl.  2 to  1990) 


THE  FESTIVUS 


Page  69 


Kellia,  27 
Kelliella,  22 
KELLIELLIDAE,  22 
KELLIIDAE,  27 
KELLIINAE,  27 
kelseyi,  Lithophaga,  11 
kindermanni,  Donax,  43 
knoxi,  Nototeredo,  52 
kolthoffi,  Portlandia,  6 
kuaiensis,  Spondylus,  18 
kussakini,  Mytilus,  10 
labiosa,  Anadara,  8 
Labis,  11 
Laciolina,  40 
lactea,  Tellimya,  27 
LAEVICARDIINAE,  31 
Laevicardium,  30,  31 
laevigata,  Leinosolenus,  12 
laevigatus,  Donax,  44 
laevis,  Crassatella,  20 
laevis,  Semele,  47 
lamellata,  Tellina,  47 
Lamelliconcha,  33 
lamellifera,  Venus,  35 
Lamellinucula,  3 
lamellosa,  Cumingia,  48 
lampra,  Lucina,  22 
lamproleuca,  Macoma,  41 
lanieri,  Cardiomya,  56 
laperoussii,  Chironia,  27 
laperoussii,  Kellia,  27 
laplata,  Tellina,  40 
laqueata,  Anomia,  19 
largatillum,  Periploma,  53 
Larkinia,  7 
larkinii,  Area,  8 
laronus,  Crassatellites,  20 
Lasaea,  26 
LASAEINAE,  26 
latiaurata,  Leptopecten,  17 
latiauritus,  Pecten,  17 
laticaudata,  Ostrea,  15 
laticostata,  Cardites,  21 
latissimus,  Mytilus,  10 
lavezzarii,  Globivenus,  32 
laysana,  Area,  6 
laysana,  Botula,  12 
laysana,  Cardita,  21 
leana,  Semele,  48 
lecontei,  Gnathodon,  39 
Ledella,  5 
Ledellina,  5 
LEDELLINAE,  5 
lediforme,  Lepton,  27 
Leiomya,  56 
Leionucula,  3 
Leiosolenus,  12 


lenticulare,  Periploma,  53 
lenticularis,  Semele,  46 
Lentidium,  49 
leonilda,  Yoldiella,  5 
lepida,  Cytherea,  33 
lepidoformis,  Tryphomyax,  26 
Leporimetis,  41 
Lepton,  27 
Leptonidae,  26,  27 
Leptopecten,  17 
lessonii,  Tivela,  32 
leucocymoides,  Linga,  23 
leucophaeta,  Mytilopsis,  22 
Leukoma,  37 
liana,  Lucina,  22 
libella,  Avicula,  13 
lieberkindi,  Teredo,  52 
ligamentina,  Tellina,  42 
Lima,  18 
LIMACEA,  18 
Limaria,  19 
limata,  Leda,  4 
Limatula,  19 
limatula,  Anomia,  19 
limbatus,  Spondylus,  18 
LIMIDAE,  18 
LIMOIDA,  18 
LIMOPSACEA,  9 
LIMOPSIDAE,  9 
Limopsis,  9 
lindea,  Spondylus,  18 
lineatus,  Solecurtus,  45 
Linga,  23 

linguaefelis,  Spondylus,  18 
lingualis,  Lucina,  22 
linki,  Ennucula,  3 
lintea,  Glycymeris,  9 
Lioberus,  11 
Lirophora,  35 
Lithophaga,  11 
LITHOPHAGINAE,  11 
lobula,  Neilonella,  6 
longisinuatus,  Tagelus,  45 
LOPHINAE,  14 
LOPHINI,  14 
Lophocardium,  31 
loshka,  Nuculana,  4 
lowei,  Chlamys,  16 
lucasana,  Cyathodonta,  55 
lucasana,  Neilonella,  6 
lucasana,  Petricola,  37 
lucasanum,  Entodesma,  53 
Lucina,  22,  23 
LUCINACEA,  22 
LUCINIDAE,  22 
LUCININAE,  22 
Lucinoma,  24 


Lunarca,  8 
lunaris,  Pecten,  17 
lupanaria,  Pitar,  33 
lurida,  Barbatia,  6 
lurida,  Ostrea,  15 
luteobrunea,  Cytherea,  32 
luteola,  Corbula,  49 
luticola,  Bornia,  27 
luticola,  Sphenia,  49 
Lyonsia,  53 
Lyonsiella,  56 
LYONSIIDAE,  53 
lyra,  Tellina,  40 
Lyratellina,  40 
Lyrodus,  51 

maegintyi,  Protothaca,  37 
Machaerodonax,  43 
Macoma,  41 

macroschisma,  Pododesmus,  19 
Mactra,  38 
MACTRACEA,  38 
Mactrellona,  38 
MACTRIDAE,  38 
Mactroderma,  38 
mactroides,  Poromya,  55 
Mactromeris,  39 
Mactrotoma,  38 
maculata,  Glycymeris,  9 
magdalenae,  Globivenus,  32 
magnifica,  Calyptogena,  22 
magnifica,  Lyonsiella,  56 
magnificus,  Nodipecten,  17 
maldonadoensis,  Crassinella,  20 
MALLEIDAE,  14 
Malletia,  6 
MALLETIIDAE,  6 
Malleus,  14 

malpelonium,  Amusium,  18 
Malvufundus,  14 
manabiensis,  Crassinella,  20 
manabiensis,  Eucrassinella,  20 
mancorensis,  Donax,  43 
mantaensis,  Papyridea,  30 
mantaensis,  Tellina,  40 
mantana,  Yoldiella,  5 
MANZANELLACEA,  3 
marella,  Nuculana,  4 
margarita,  Bernardina,  28 
margarita,  Merisca,  40 
margaritaceum,  Periploma,  53 
marginata,  Tivela,  32 
mariae,  Chione,  35 
marincovichi,  Donax,  44 
maritima,  Cyrena,  21 
marmorata,  Corbula,  49 
Martesia,  51 
MARTESIINAE,  51 
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martyria,  Megayoldia,  5 
maura,  Atrina,  13 
maxima,  Gari,  44 
mazatlanica,  Anadara,  7 
mazatlanica,  Parvilucina,  23 
mazatlanica,  Pinctada,  13 
mazatlanica,  Psammotreta,  42 
media,  Leda,  4 
Megacrenella,  11 
Megapitaria,  34 
megas,  Crenella,  11 
megastropha,  Strophocardia,  21 
Megayoldia,  5 
megodon,  Undulostrea,  15 
Melina,  13 
mendica,  Rangia,  39 
Mercenaria,  36 
MERETRICINAE,  32 
meridioale,  Propeamussium,  18 
Merisca,  40 
meropsis,  Tellina,  39 
Mesopleura,  45 
messanensis,  Ledella,  5 
metodon,  Protothaca,  37 
mexicana,  Chama,  29 
mexicana,  Crassinella,  20 
mexicana,  Ctena,  24 
mexicana,  Myonera,  56 
mexicana,  Polymesoda,  21 
mexicana,  Tindaria,  6 
mexicana,  Xylophaga,  51 
mexicanum,  Dendostrea,  14 
mexicanus,  Pitar,  34 
mexicanus,  Tryphomyax,  26 
Mexicardia,  30 
Microcardium,  31 
Micromactra,  38 
Miltha,  24 
Milthinae,  24 
mimus,  Spondylus,  18 
Minormalletia,  6 
miraflora,  Teredo,  52 
modesta,  Mulinia,  38 
modesta,  Transenella,  32 
modestum,  Cardium,  31 
MODIOLINAE,  12 
Modiolus,  12 
moerchiana,  Dreisseia,  22 
Monia,  19 

monotimeris,  Pecten,  17 
MONTACUTIDAE,  27 
montereyi,  Semele,  47 
montezuma,  Chione,  36 
montezuma,  Chionopsis,  36 
mucronata,  Diberus,  11 
Mulinia,  38 

multicostata,  Anadara,  7 


multicostata,  Periglypta,  31 
multicostata,  Tucetona,  9 
multiformis,  Brachidontes,  10 
multiradiata,  Cytherea,  32 
multirugosus,  Hinnites,  16 
multirugosus,  Pecten,  16 
multispinosus,  Pitar,  33 
mundulus,  Venus,  36 
munita,  Nucinella,  3 
muris,  Pseudopythina,  26 
mutabilis,  Area,  6 
mutabilis,  Modiola,  10 
MYACEA,  49 
MYIDAE,  49 
MYINA,  49 
Myoforceps,  11 
MYOIDA,  49 
Myonera,  56 
myrae,  Halistrepta,  54 
Myrakeena,  14 
MYRAKEENINI,  14 
Myrteinae,  24 
MYRTENIDAE,  24 
Mysella,  27 
MYSELLINAE,  27 
Mytella,  10 
MYTILACEA,  9 
MYTILIDAE,  9 
MYTILINAE,  9 
MYTILOIDA,  9 
Mytilopsis,  22 
Mytilus,  9 

nana,  Cuspidaria,  49 
nanus,  Artemis,  34 
nasuta,  Corbula,  49 
nasuta,  Mactra,  38 
Nausitora,  52 
navicula,  Donax,  44 
Neaeromya,  26 
neglecta,  Venus,  35,  37 
neglectus,  Modiolus,  12 
Neilo,  6 
Neilonella,  6 
NEILONELLIDAE,  6 
Nemocardium,  31 
Neobankia,  52 

neoceanicus,  Hyalopecten,  17 
Neocyrena,  21 

newcombei,  Pododesmus,  19 
newcombianus,  Pitar,  33 
newsomi,  Pecten,  16 
nicaraguana,  Polymesoda,  21 
nicobaricus,  Spondylus,  18 
nicoyana,  Tellina,  40 
Nioche,  36,  37 
nitidissima,  Siliquaria,  45 
nitidus,  Ensis,  48 


nobilis,  Cytherea,  34 
Nodipecten,  17 
noemi,  Cypricardia,  37 
Noetia,  8 
NOETIIDAE,  8 
NOETTINAE,  8 
normalis,  Mytilus,  10 
Notochione,  37 
Nototeredo,  52 
novemcostatus,  Hippagus,  56 
nucea,  Aligena,  27 
nucicola,  Mesopholas,  51 
nuciformis,  Corbula,  49 
Nucinella,  3 
NU CINELLID AE,  3 
NUCINELLINA,  3 
nucleator,  Area,  8 
Nucula,  3 
NUCULACEA,  3 
Nuculana,  4 
NUCULANACEA,  4 
NUCULANIDAE,  4 
NUCULANINAE,  4 
NUCULIDAE,  3 
nuculiformis,  Crassinella,  20 
NUCULINAE,  3 
NUCULOIDA,  3 
Nuculoma,  3 
NUCULOMINAE,  3 
nuttalli,  Lucina,  23 
nuttalli,  Pinna,  13 
nuttalli,  Vulsella,  14 
Nuttallia,  45 
nuttallii,  Nuttallia,  45 
nux,  Anadara,  7 
obesa,  Anadara,  7 
obesa,  Leporimetis,  41 
obesulus,  Donax,  43 
obesus,  Donax,  43,  44 
obliqua,  Aligena,  27 
obliqua,  Clementia,  34 
obliqua,  Felaniella,  25 
obliqua,  Orobitella,  28 
obliqua,  Solecardia,  27 
obliqua,  Tellina,  47 
obliquus,  Solen,  48 
obliterata,  Chione,  35 
oblonga,  Orobitella,  28 
oblonga,  Petricola,  35 
oblongus,  Pristes,  28 
obovalis,  Trachycardium,  31 
obsoletus,  Septifer,  10 
obtusa,  Bornia,  27 
obtusa,  Periploma,  53 
obvolutus,  Malleus,  14 
ochracea,  Cytherea,  32 
ochracea,  Lucina,  23 
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ochracea,  Tellina,  40 
Odoncineta,  54 
oldroydii,  Atrina,  13 
olivacea,  Ledellina,  5 
olssoni,  Chionopsis,  36 
olssoni,  Rupellaria,  38 
Oppenheimopecten,  17 
orbella,  Diplodonta,  25 
orbiculata,  Area,  8 
orbiculata,  Bathyarca,  8 
orbignyi,  Limaria,  19 
orcutti,  Bankia,  52 
orcutti,  Sanguinolaria,  45 
oregonensis,  Cryptomya,  49 
ornata,  Saccella,  4 
ornata,  Verticordia,  56 
ornatissima,  Chionopsis,  36 
Orobitella,  27,  28 
OROBITELLINAE,  28 
Orthoyoldia,  5 
Ostrea,  15 
OSTREACEA,  14 
OSTREIDAE,  14 
OSTREINA,  14 
OSTREINAE,  15 
OSTREINI,  15 
OSTREOIDA,  14 
Ostreola,  15 
ovalina,  Mactra,  38 
ovalis,  Mytilus,  10 
ovalis,  Sanguinolaria,  45 
ovalis,  Vesicomya,  22 
ovata,  Gastrochaena,  50 
ovata,  Glycymeris,  9 
ovulata,  Corbula,  49 
oxia,  Saccella,  4 
Pachydesma,  32 
pacifica,  Area,  6 
pacifica,  Chama,  29 
pacifica,  Crassinella,  20 
pacifica,  Cumingia,  48 
pacifica,  Limaria,  19 
pacifica,  Semele,  48 
pacifica,  Tellina,  39 
pacificus,  Heterodonax,  45 
pacificus,  Modiolus,  12 
Pacipecten,  17 
pallida,  Mulinia,  38 
pallida,  Semele,  46,  47 
pallidulum,  Amygdalum,  12 
palliopunctatus,  Choromytilus,  10 
palmeri,  Abra,  48 
palmeri,  Leptopecten,  17 
palmula,  Saccostrea,  15 
panamense,  Nemocardium,  31 
panamense,  Trachycardium,  30 
panamensis,  Adula,  12 
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panamensis,  Bushia,  54 
panamensis,  Cuspidaria,  55 
panamensis,  Cyrena,  21 
panamensis,  Dacrydium,  13 
panamensis,  Donax,  42,  43 
panamensis,  Gari,  44 
panamensis,  Macoma,  41 
panamensis,  Malleus,  14 
panamensis,  Orthoyolida,  5 
panamensis,  Pseudochama,  30 
panamensis,  Solemya,  2 
panamensis,  Tindaria,  6 
panamensis,  Uperotus,  52 
panamina,  Ennucla,  3 
Pandora,  52 
PANDORACEA,  52 
Pandorella,  52 
PANDORIDAE,  52 
Paphonotia,  35 
papyracea,  Bornia,  27 
papyracea,  Rhamphidonta,  27 
Papyridea,  30 
Paradonax,  44 
Parahyotissa,  14 
parallela,  Petricola,  37 
Parapholas,  51 
parapodema,  Cuspidaria,  55 
parcipictus,  Pectunculus,  9 
parilis,  Felaniella,  25 
parkeri,  Cuspidaria,  55 
parmaleeana,  Bellascintila,  26 
parmaleeana,  Bellascintilla,  26 
Particoma,  51 
Parvilucina,  23 
patagonica,  Acesta,  18 
patagonica,  Cuspidaria,  55 
patheonensis,  Area,  8 
pauciradiata,  Cytherea,  32 
paytensis,  Nucula,  3 
paytensis,  Pitar,  33 
pazensis,  Solen,  48 
paziana,  Semele,  46,  47 
pazianum,  Nemocardium,  31 
peabodyi,  Chione,  35 
PECTINACEA,  16 
pectinata,  Cardiomya,  56 
pectinata,  Pholadopsis,  51 
PECTINIDAE,  16 
PECTINNA,  16 
pectunculoides,  Venus,  36 
pedernalense,  Laevicardium,  31 
pedicellatus,  Lyrodus,  51 
pedroana,  Callista,  34 
pedroana,  Cyathodonta,  54,  55 
pedroanus,  Mytilus,  10 
Pegmapex,  25 
Pegophysema,  24 
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pelagica,  Limopsis,  9 
pellucida,  Chama,  28,  29 
pellucida,  Malletia,  6 
penascoensis,  Adrana,  5 
penicillata,  Plicatula,  15 
peninsularis,  Basterotia,  28 
pentadactylus,  Albimanus,  53 
Peplum,  18 
percea,  Spondylus,  18 
perfragilis,  Pitar,  33 
Periglypta,  31 
Periploma,  53 
PERIPLOMATIDAE,  53 
perla,  Poromya,  55 
perlabiata,  Anadara,  7 
pernoides,  Pododesmus,  19 
pernomus,  Cyclopecten,  16 
Peronidia,  40 
perparvula,  Divalinga,  24 
perplicata,  Halicardia,  56 
peruanus,  Tagelus,  45 
perulus,  Oppenheimopecten,  17 
peruviana,  Anomia,  19 
peruviana,  Cyrena,  21 
peruviana,  Galeommella,  26 
peruviana,  Labis,  11 
peruviana,  Nuculana,  4 
peruviana,  Petricola,  38 
peruviana,  Venerupis,  38 
peruvianus,  Donax,  43,  44 
peruvianus,  Tagelus,  45 
petalina,  Donax,  43 
petallina,  Donax,  43 
petittii,  Venerupis,  36 
Petrasma,  2 
Petricola,  37 
Petricolaria,  37 
PETRICOLIDAE,  37 
pfeifferi,  Solen,  48 
pfeifferi,  Tichogonia,  22 
phillipsi,  Bushia,  54 
Philobrya,  9 
PHILOBRYIDAE,  9 
Phlogocardia,  30 
Phlycticoncha,  53 
Phlyctiderma,  25 
phoebe,  Phlyctiderma,  25 
PHOLADACEA,  50 
PHOLADIDAE,  50 
pholadidea,  Sphenia,  49 
PHOLADINA,  50 
PHOLADINAE,  50 
PHOLADOMYOIDA,  52 
Pholadopsis,  51 
Pholas,  50 

Pholas,  macrostoma  50 
Phyllodella,  40 
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Phyllodina,  40 
picta,  Chione,  36 
picta,  Timoclea,  36 
pictum,  Entodesma,  53 
pilsbryi,  Semele,  46 
pilsbryii,  Zirfaea,  51 
pinacatensis,  Venus,  36 
Pinctada,  13 
Pinna,  13 
PINNACEA,  13 
PINNIDAE,  13 
PINNINA,  13 
Pisostrigilla,  42 
Pitar,  33 
Pitarella,  34 
PITARINAE,  33 
pitteri,  Pecten,  17 
Placunanomia,  19 
PLACUNIDAE,  19 
planata,  Modiolus,  10 
planetica,  Cardiomya,  56 
Planitivela,  32 

planiusculum,  Periploma,  53 
planulata,  Spisula,  39 
planulata,  Tivela,  32 
Plectodon,  56 
Pleurolucina,  23 
Pleuromeris,  21 
Plicatula,  15 
PLICATULACEA,  15 
PLICATULIDAE,  15 
Pliohyotissa,  14 
plumula,  Lithophaga,  11 
Plumulella,  52 
Pododesmus,  19 
Policordia,  56 
polita,  Nuculana,  4 
Politoleda,  4 
politus,  Tagelus,  45 
pollicaris,  Pitar,  33 
polyleptus,  Cyclopecten,  16 
polyleptus,  Delectopecten,  16 
Polymesoda,  21 
pomatia,  Pecten,  16 
pompholyx,  Area,  8 
ponderosa,  Dosinia,  34 
pontonia,  Jupiteria,  4 
porcella,  Corbula,  49 
Poromya,  55 
POROMYACEA,  55 
POROMYIDAE,  55 
Portlandia,  5 
Potiarca,  7 
poulsoni,  Hinnita,  16 
princeps,  Spondylus,  18 
princeps,  Tellina,  41 
PRIONODONTA,  6 


prismatica,  Striostrea,  15 
Pristes,  28 

pristiphora,  Tellina,  40 
pristipleura,  Acrosterigma,  30 
procerum,  Trachycardium,  30 
producta,  Chama,  29 
projectans,  Lithodomus,  12 
prolongata,  Lucina,  22 
Promantellum,  19 
Pronucula,  3 

PROPEAMUSSIIDAE,  18 
Propeamussium,  18 
prora,  Tellina,  40 
PROTOBRANCHIA,  2 
PROTOCARDIINAE,  31 
Protothaca,  36,  37 
Psammacoma,  41 
PSAMMOBIIDAE,  44 
PSAMMOBIINAE,  44 
Psammotreta,  42 
Pseudamussium,  18 
Pseuderiphyla,  20 
Pseudochama,  29 
Pseudocyathodonta,  54 
Pseudopythina,  26 
pseudotulipus,  Modiolus,  12 
pseustes,  Cardiomya,  56 
Psiloteredo,  52 
Pteria,  13 
PTERIACEA,  13 
PTERIIDAE,  13 
PTERIINA,  13 
PTERIOIDA,  13 
PTERIOMORPHIA,  13 
pubera,  Chionopsis,  36 
puelchana,  Ostrea,  15 
pulchella,  Martesia,  51 
pulchra,  Semele,  47,  48 
pulicaria,  Chionopsis,  36 
punctata,  Codakia,  23 
punctatostriatus,  Donax,  43 
punctatum,  Amphidesma,  46 
puntarensis,  Pododesmus,  19 
pura,  Dione,  33 
purpurascens,  Chama,  29 
purpurascens,  Semele,  47 
purpurasens,  Semele,  47 
purpuratus,  Brachidontes,  10 
purpurea,  Tellina,  41 
purpureochocolata,  Cytherea,  32 
purpurissata,  Chionopsis,  36 
PYCNODONTEINAE,  14 
pyriformis,  Leda,  4 
Pythinella,  28 

quadrangularis,  Isognomon,  14 
quadrata,  Cryptomya,  49 
quadratus,  Isognomon,  14 


Quendreda,  13 
quentinensis,  Crassinella,  20 
quentinensis,  Semele,  47,  48 
quentinensis,  Thracia,  54 
quercinus,  Parahyotissa,  14 
quiba,  Yoldia,  5 
radians,  Spondylus,  18 
radiata,  Carditamera,  21 
radiata,  Pandora,  53 
radiatus,  Donax,  43,  44 
Raeta,  38 

randolphi,  Delectopecten,  16 
Rangia,  39 
Rangianella,  39 
Rasia,  8 

reclusa,  Tellina,  40 
recognitus,  Perna,  14 
rectus,  Modiolus,  12 
recurvata,  Tellina,  39 
reeveana,  Barbatia,  7 
reeveana,  Cardita,  21 
reevei,  Donax,  43 
regularis,  Gari,  44 
regularis,  Semele,  46 
regularis,  Tellina,  48 
regulus,  Malleus,  14 
reinharti,  Anadara,  7 
reversa,  Noetia,  8 
Rexithaerus,  42 
Rhomboidella,  11 
rhynchoscuta,  Merisca,  40 
richthofeni,  Lucina,  23 
rickettsi,  Macoma,  42 
rigida,  Ventricolaria,  32 
riisei,  Tichogonia,  22 
riocaensis,  Petricola,  38 
robusta,  Petricola,  38 
Rochefortia,  28 
rogersi,  Lithophaga,  11 
ropan,  Lithophaga,  11 
rosaceus,  Solen,  48 
rosea,  Corbula,  49 
rosea,  Pholas,  51 
rosea,  Semele,  47,  48 
roseus,  Pitar,  33 
rositae,  Pteria,  13 
rossmaessleri,  Tichogonia,  22 
rostae,  Barbatia,  6 
rostratus,  Donax,  42 
rothi,  Donax,  43 
rotundata,  Kellia,  27 
rubrolineatum,  Amphidesma,  46 
rubropicta,  Chama,  29 
rubropicta,  Semele,  46 
rubroradiata,  Psammobia,  44 
rubrotincta,  Mesodesma,  47 
rubrotincta,  Semele,  46 
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ruderata,  Tapes,  36 
rudis,  Solen,  48 
rufipunctatus,  Malleus,  14 
rufoides,  Ostrea,  15 
rugosa,  Pinna,  13 
rugulosa,  Gastrochaena,  50 
Rupellaria,  37 
rupicola,  Semele,  47 
rupium,  Amphidesma,  47 
rupium,  Semele,  47 
saavedrai,  Pseudochama,  30 
saccata,  Cyclinella,  34 
saccata,  Streptopinna,  13 
Saccella,  4 
Saccostrea,  15 

sajnakhaliensis,  Nausitoria,  52 
salanga,  Pitar,  33 
sallei,  Mytilopsis,  22 
salvadoricus,  Lioberus,  11 
sanctaecrucis,  Phacoides,  24 
sanctiblasii,  Mactra,  38 
Sanguinolaria,  45 
SANGUINOLARIINAE,  45 
santarosae,  Erycina,  28 
santarosae,  Tellina,  40 
Sarepta,  5 
Saturnia,  6 
scaber,  Plectodon,  56 
SCAMBULINAE,  20 
scapha,  Poromya,  55 
Scapharca,  8 
schencki,  Nucula,  3 
Scissula,  40 

sechuranum,  Entodesma,  53 
secta,  Macoma,  42 
Sectiarca,  7 
secticostata,  Area,  7 
Semele,  45,  47 
SEMELIDAE,  45 
semifusca,  Modiola,  10 
semilaevis,  Brachidontes,  10 
semiobliterata,  Dosinia,  34 
senticosum,  Trachycardium,  30 
septentrionalis,  Mytilus,  10 
Septifer,  10 
serialis,  Cytherea,  32 
sericata,  Felaniella,  25 
sericeus,  Flabellipecten,  17 
serra,  Ostra,  14 
Serracorbula,  49 
serrata,  Strigilla,  42 
serratissimus,  Spondylus,  18 
setosa,  Philobrya,  9 
Sheldonella,  8 
silicula,  Modiola,  12 
siliqua,  Macoma,  41 
similaris,  Limatula,  19 


similis,  Anadara,  7 
Simomactra,  38 
simplicissima,  Semele,  46,  47 
Simplistrigilla,  42 
simulans,  Tellina,  40 
singleyi,  Cyclinella,  34 
sinuatus,  Mytilus,  10 
skoglundae,  Crassinella,  20 
Skoglundia,  54 
smirna,  Tindaria,  5,  6 
smithi,  Poromya,  55 
Solecardia,  27 
SOLECURTINAE,  45 
Solecurtus,  45 
Solemya,  2 
SOLEMYACEA,  2 
SOLEMYIDAE,  2 
SOLEMYINA,  2 
SOLEMYOIDA,  2 
Solen,  48 
Solena,  48 
SOLENACEA,  48 
SOLENIDAE,  48 
soleniformis,  Adula,  12 
solida,  Arcopsis,  8 
solida,  Clementia,  34 
solida,  Hiatella,  50 
solidisima,  Cytherea,  32 
Solidula,  35 
solidula,  Petriocola,  35 
sordida,  Chama,  29 
sowerbyi,  Donax,  43 
sowerbyi,  Semele,  46,  47 
sparsilineata,  Semele,  47 
spathulata,  Pholas,  50 
spatiosa,  Leiosoleus,  12 
spatiosa,  Protothaca,  36 
species,  Mysella,  27 
speciosa,  Corbula,  50 
speciosa,  Mytella,  10 
spectabilis,  Lucina,  24 
spectri,  Macoma,  41 
Sphenia,  49 

SPHENIOPSIDAE,  50 
Spheniopsis,  50 
spiekeri,  Cardium,  31 
spinosa,  Chama,  29 
spinosa,  Haliris,  56 
Spinula,  5 
SPINULINAE,  5 
Spisula,  39 

splendens,  Mytilus,  12 
splendidus,  Lioberus,  11 
SPONDYLIDAE,  18 
spondylopsis,  Plicatula,  16 
Spondylus,  18 

spongiophila,  Entodesma,  53 


Sportella,  26 
SPORTELLIDAE,  28 
spurca,  Cardita,  21 
squalida,  Megapitaria,  34 
squamosa,  Chione,  36 
squamosa,  Thracia,  54 
squamosa,  Timoclea,  36 
squamuligera,  Chama,  29 
stalderi,  Pitaria,  34 
staminea,  Protothaca,  36 
stearnsii,  Periploma,  53 
stearnsii,  Pseudopythina,  26 
stearnsii,  Vesicomya,  22 
sterna,  Pteria,  13 
strebeli,  Area,  8 
Streptopinna,  13 
STRIARCINAE,  8 
striata,  Martesia,  51 
strigata,  Mytella,  10 
strigilata,  Tucetona,  9 
Strigilla,  42 
Striostrea,  15 
STRIOSTREINI,  15 
striosum,  Amphidesma,  45,  47 
Strophocardia,  21 
stultorum,  Tivela,  32 
Stumpiella,  12 
suavis,  Vesicomya,  22 
subaequilateralis,  Protothaca,  37 
subdiaphana,  Compsomyax,  34 
subdola,  Nucinella,  3 
subelongatus,  Cardium,  30 
subimbricata,  Chione,  35 
sublaevis,  Pythinella,  28 
Submantellum,  19 
subnodosus,  Nodipecten,  17 
suborbicu laris,  Kellia,  27 
subquadrata,  Cyclinella,  34 
subquadrata,  Diplodonta,  25 
subquadrata,  Semelina,  48 
subrostrata,  Nioche,  36 
subrugosa,  Chione,  35 
substriatum,  Laevicardium,  31 
subtrigona,  Halodakra,  28 
subtruncata,  Barnea,  50 
subula,  Lithodomus,  11 
subventricosus,  Pecten,  16 
subviridis,  Lasaea,  26 
sugillata,  Venus,  35 
sulculosa,  Paphia,  36 
suprastriata,  Nucula,  3 
suprema,  Diplodonta,  25 
tabogensis,  Semele,  48 
taeniolata,  Nucula,  3 
Tagelus,  45 
tamurai,  Crenella,  11 
TAPETINAE,  35 


Page  74 


Tedinia,  19 
teevani,  Periploma,  53 
Tellidorella,  20 
Tellina,  39 
TELLINACEA,  39 
Tellinella,  40 
TELLINIDAE,  39 
Tellinidella,  41 
Temnoconcha,  42 
tenebrosus,  Spondylus,  18 
tenuiaratus,  Mytilus,  10 
Tenuicorbula,  50 
tenuirostris,  Macoma,  42 
tenuis,  Corbula,  50 
tenuis,  Tellimya,  27 
tenuistriata,  Pholas,  51 
tepocana,  Abra,  48 
TEREDINIDAE,  51 
TEREDININAE,  51 
Teredo,  51 
tetrica,  Lima,  18 
thaanumi,  Codakia,  23 
THECODONTINAE,  28 
thermophilus,  Bathymodiolus,  13 
Thestyleda,  4 
Thovana,  50 
Tbracia,  54 
THRACIACEA,  53 
THRACIIDAE,  54 
Thyasira,  25 
THYASIRIDAE,  25 
THYASIRINAE,  25 
tibai,  Solemya,  2 
tillamookensis,  Pecten,  16 
Timoclea,  36 
Tinctora,  34 
tinctoria,  Chama,  29 
Tindaria,  5 
TINDARIIDAE,  5 
tirgrinus,  Malleus,  14 
titan,  Dosinia,  34 
Tivela,  32 

tokunagai,  Solemya,  2 
tokyoensis,  Martesia,  51 
tortuosa,  Semele,  46 
tortuosus,  Pitar,  33 
Tosarca,  8 

townsendi,  Teredo,  51 
TRACHYCARDIINAE,  30 
Trachycardium,  30 
Transennella,  32 
transversus,  Donax,  43 
trapezoidalis,  Osteodesma,  53 
trapezoides,  Anatina,  53 
triangulata,  Polymesoda,  21 
tricarinata,  Thyasira,  25 
trigonalis,  Isorobitella,  28 


THE  FESTIVUS 


trigonalis,  Orobitella,  28 
Trigoniocardia,  31 
Trigonulina,  56 
triradiata,  Cytherea,  32 
triradiata,  Venus,  35 
triserialis,  Cytherea,  32 
troglodytes,  Timoclea,  36 
Tropithaca,  37 
trossulus,  Mytilus,  10 
truncata,  Gastrochaena,  50 
truncata,  Malletia,  6 
trunculus,  Sphenia,  49 
Tryphomyax,  26 
tuberculosa,  Anadara,  7 
tuberculosa,  Atrina,  13 
tubulifera,  Ostrea,  15 
Tucetona,  9 
tucilla,  Eucrassatella,  20 
tucilla,  Harvella,  38 
tulipa,  Modiolus,  12 
tulipa,  Ostrea,  15 
tumaca,  Corbula,  49 
tumbezensis,  Modiolus,  10 
tumbezensis,  Mytella,  10 
tumbezensis,  Pacipecten,  18 
tumbezensis,  Tellina,  39 
tumbeziana,  Cyathodonta,  55 
tumens,  Chione,  35 
tumida,  Sphaerella,  25 
tumida,  Tapes,  37 
tumidior,  Lithophaga,  11 
tunica,  Pecten,  17 
turgida,  Cardita,  21 
turgida,  Tellina,  41 
typica,  Rupellaria,  38 
ulloana,  Tellina,  40 
ultima,  Ledella,  5 
umbonata,  Mysella,  27 
uncifera,  Pandora,  52 
undatella,  Chione,  35 
undatoides,  Linga,  23 
undulata,  Cyathodonta,  55 
undulata,  Cymatoica,  41 
undulata,  Raeta,  38 
Undulostrea,  15 
UNDULOSTREINI,  15 
UNGULINIDAE,  25 
unicolor,  Pitar,  33 
unicolor,  Spondylus,  18 
uniradiata,  Cytherea,  32 
Uperotus,  52 
ursipes,  Spondylus,  18 
valdiviana,  Area,  7 
valvulus,  Solemya,  2 
vanattae,  Mactra,  38 
variabilis,  Chione,  36 
varians,  Crassinella,  20 
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Varicorbula,  50 
variegata,  Amphidesma,  47 
variegata,  Tellina,  39 
variegatus,  Angulus,  39 
velata,  Mactra,  38 
velero,  Leptopecten,  17 
VENERACEA,  31 
VENERIDAE,  31 
VENERINAE,  31 
VENEROIDA,  19 
venosa,  Chama,  29 
Ventricolaria,  32 

ventricosum,  Amphidesma,  45,  46 
Venus,  32 

venusta,  Petricola,  38 
venusta,  Semele,  47 
verrucosa,  Semele,  48 
verruculastra,  Semele,  46,  47 
Verticordia,  56 
VERTICORDLACEA,  56 
VERTICORDIIDAE,  56 
Vesicomya,  22 
VESICOMYIDAE,  22 
Viaderella,  24 
victoriae,  Spondylus,  18 
villosior,  Asthenothaerus,  54 
vinaceus,  Pitar,  33 
vincula,  Malletia,  6 
violascens,  Tagelus,  45 
virgo,  Tellina,  40 
viridizona,  Pteria,  13 
viridotincta,  Psammotreta,  42 
vitreus,  Cyclopecten,  16 
vitreus,  Delectopecten,  16 
vogdesi,  Oppenheimopecten,  17 
volucris,  Cardita,  21 
vulneratus,  Pitar,  34 
washingtoniana,  Cryptomya,  49 
whiteavesi,  Pecten,  16 
williami,  Microcardium,  31 
williamsi,  Mactra,  38 
willisi,  Antigona,  34 
xantusi,  Miltha,  24 
Xylophaga,  51 
XYLOPHAGAINAE,  51 
Yoldiella,  5 
YOLDIELLINAE,  5 
YOLDIINAE,  5 
zacae,  Tellina,  41 
Zemysia,  25 
zeteki,  Bankia,  52 
zeteki,  Mytilopsis,  22 
zeteki,  Septifer,  10 
Zirfaea,  50 
zonalis,  Limopsis,  9 
zorrita,  Orobitella,  28 
zorritensis,  Area,  8 
zorritensis,  Protothaca,  37 
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